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[GnAPTKK  23,  Stat,  at  L.,  1895.] 

[AX  ACT  providing  for  the  public  printing  and  binding  and  the  distribution  of  public  documents.] 

Section  73,  paragraph  2: 
The  Aimiial  Report  of  the  Secretary  of  Agriculture  shall  hereafter  be  submitted 

and  printed  in  two  parts,  as  follows:  Part  One,  which  shall  contain  purely  business 

and  executive  matter  which  it  is  necessary  for  the  Secretary  to  submit  to  the  Presi- 
<lent  and  Congress;  Part  Two,  which  shall  contain  such  reports  from  the  different 

liurcaus  and  Divisions,  and  such  papers  prepared  by  their  special  agents,  accompa- 
nied by  suitable  illustrations,  as  shall,  in  the  opinion  of  the  Secretary,  be  specially 

suited  to  interest  and  instruct  the  farmers  of  the  country,  and  to  include  a  general 

rei)ort  of  the  operations  of  the  Department  for  their  information.  There  shall  be 

printed  of  Part  One,  one  thousand  copies  for  the  Senate,  two  thousand  copies  for  the 
House,  and  three  thousand  copies  for  the  Department  of  Agriculture;  and  of  Part 

Two,  one  hundred  and  ten  thousand  copies  for  the  use  of  the  Senate,  three  hundred 
and  sixty  thousand  copies  for  the  use  of  the  House  of  Representatives,  and  thirty 

thousand  copies  for  the  use  of  the  Department  of  Agriculture,  the  illustrations  for 

the  same  to  be  executed  under  the  supervision  of  the  Public  Printer,  in  accordance 

with  directions  of  the  Joint  Comnuttee  on  Printing,  said  illustrations  to  be  subject  to 

the  approval  of  the  Secretary  of  Agriculture;  and  the  title  of  each  of  the  said  parts 
shall  be  such  as  to  show  that  such  part  is  complete  in  itself. 
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P  R  E  F  A  0  E  . 

The  tendency  of  the  Yearbook  to  increase  in  size,  following  very 
naturally  the  growth  of  the  Department  whose  work  it  deals  with,  led 

to  the  production  for  several  years  of  a  book  of  inconvenient  dimen- 
sions, and  threatened,  unless  a  different  system  were  pursued  in  its 

preparation,  ver}^  soon  to  make  a  most  unwieldy  volume.  An  earnest 
effort  had  to  be  made,  and  a  change  was  therefore  inaugurated  in  the 
preparation  of  the  present  volume,  with  a  view  to  reducing  its  bulk. 

The  result  has  been  to  reduce  it  by  about  200  pages;  while  the  tendenc}' 
to  conservatism  in  the  matter  of  illustrations,  which  for  the  past  3'ear 
or  two  has  characterized  all  the  publication  work  of  the  Department, 

has  caused  a  reduction  in  the  number  of  plates  from  ST  in  the  Year- 
book for  1902  to  65  in  the  present  volume. 

It  has  been  impossible,  of  course,  to  effect  such  a  marked  reduction 
without  in  some  measure  restricting  the  number  of  articles  contributed. 
The  number  in  this  volume,  while  still  considerablv  above  the  averaore 

since  the  Yearbook  was  established,  is  32,  as  against  37  last  3^ear  and 
33  in  the  Yearbook  for  1901.  The  authors  are,  however,  to  be  con- 

gratulated upon  having  more  netirly  than  ever  before  approached  the 
standard  of  brevity  which  it  has  been  sought  to  establish  in  connection 
with  Yearbook  articles,  and  the  average  length  is  but  a  fraction  over 
12  pages. 

Readers  who  have  been  in  the  habit  of  consulting  the  Appendix  will 
find  there  also  evidence  of  this  restrictive  policy  in  the  elimination  of 

some  features  to  which  the}'  have  become  accustomed.  It  is  believed, 
however,  that  the  most  important  information  presented  in  this  jiart 
of  the  Yearbook  for  permanent  preservation  has  been  retained. 

At  a  risk  of  repetition,  it  must  be  again  stated  for  the  information 
of  those  who  desire  to  possess  a  copy  of  the  work,  that  the  quota 

assigned  to  the  Department's  use  is  barely  sufficient  to  supply  its  own 
active  coworkers,  and  the  great  majority  of  people  desiring  to  secure 
a  copy  must,  therefore,  depend  upon  their  Senators,  Representatives, 
and  Delegates  in  Congress,  among  whom  91  per  cent  of  the  entire 
edition  is  divided. 
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PKKFACK. 

As  lieretofoie,  the  Kclitor  has  lu'en  ably  assisted  in  tlie  preparation 

of  the  work  hy  Mr.  1>.  D.  Stallin^s  and  Mr.  C.  II.  Grcathouse,  assist- 

ant editors,  the  latter  beint,'  espeeially  ehar^^ed  with  the  care  of  the 

Api)endix  and  the  preparation  of  the  Index.  Oidy  by  the  cheerful 

contribution  of  considerable  extra  time  on  the  part  of  these  ̂ (jntlenien 

has  it  been  possible  to  brint,^  the  work  to  completion  at  this  compara- 
tively early  date. 

Geo.  AVm.  Hill, 

Editor  Department  of  Agriculture, 

Washington,  D.  C,  Aj^rll  ̂ 3,  190^. 
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U.  S.  DEPARTMENT  OE  AGRICULTURE. 

REPORT  OF  THE  SECRETARY. 

To  THE  President: 

I  have  the  honor  to  submit  herewith  1113^  Seventh  Annual  Report 

as  Secretary  of  Ao-riculture. 

EDUCATIONAL   REQUIREMENTS   OE  AGRICULTURAL  RESEARCH. 

The  research  work  of  the  Department  of  Agriculture,  covering  the 
sciences  of  production  in  the  fields  and  other  laboratories  where  the 

crops  of  the  countr}'-  are  grown  and  where  they  are  made  more  valu- 
able by  skill,  has  required  a  class  of  experts  not  educated  by  the  insti- 

tutions of  learning,  where  our  people  have  heretofore  been  prepared  for 

their  life  work.  The  development  of  the  Department  toward  doing- 
all  that  should  be  done  to  help  our  people  secure  a  greater  yield  from 
the  soil,  and  enhance  the  value  of  its  products,  made  the  training  of 
experts  in  the  Department  a  necessity. 

The  country  needed  scholars  along  all  the  lines  of  work  considered 
in  this  report.  The  agricultural  colleges  of  the  States  are  the  natural 
sources  from  which  students  for  this  work  should  be  expected  to  come, 
and  we  have  availed  ourselves  of  all  the  competent  graduates  of  these 
institutions  that  could  be  induced  to  take  up  advanced  work  with  us; 
but  the  demand  has  been  so  great,  and  the  grow  th  of  the  Department 
so  rapid,  that  we  have  been  compelled  to  seek  the  most  competent  men 
wherever  we  could  find  them. 

The  theory  of  our  duty  is  to  help  an3Mocalit3^that  is  struggling  with 
a  problem  to  an  early  solution  of  w^hich  the  experience  of  our  scientists 
ma}'  contribute  or  where  the  undertaking  is  beyond  the  means  at  the 
disposal  of  the  people  interested. 

To  these  ends  man}-  specialists  must  be  trained,  and  for  these  pur- 
poses the  Department  has  become  a  post-graduate  institution  where 

groups  of  sciences  are  taught  and  applied.  Comparatively  little  time 
is  devoted  to  the  ascertainment  of  abstract  scientific  facts.     Every 

9 
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Avorker  is  helpiii*,^  .soiueliody,  iin<l  vvhilo  doin^'  this  lie  is  contributing 

to  wlmt  is  Iviiown  lelatini^'  to  the  fiirni,  iind  to  the  education  of  his  asso- 
ciates. 

Four  hundred  and  ninety-six  students  have  been  admitted  to  tlio 

Department  for  instruction  since  I81i7  as  experts  in  our  several  lines 

of  work.  Two  hundred  and  forty-nine  of  these  still  remain  with  us, 

not  less  than  132  havin^-  passed  into  the  classified  service;  185  have 

gone  elsewhere  to  teach,  experiment,  or  demonstrate  in  private  enter- 

prise what  they  have  learned  from  their  teachers,  who  are  our  ))est- 

equipped  scientists  in  their  several  specialties. 

The  Department  has  been  extendino-  its  work  in  all  parts  of  the 
country  durint^  the  past  year  wherever  the  producers  from  the  soil 

most  need  help.  Our  most  active  eti'orts  have  been  directed  to  the 
stamping-  out  of  foot-and-mouth  disease  in  four  of  the  New  Enoland 

States,  and  in  studying  the  cotton  boll-weevil  in  Texas  and  demonstrat- 
ing the  growing  of  cotton  successfully  in  spite  of  the  presence  of  the 

pest.  Encouraging  progress  has  been  made  in  all  the  lines  of  research 

with  w^hich  the  Department  is  charged. 

OUR  SURPLUS  PRODUCTION. 

Out  of  their  continued  abundance,  during  the  past  year,  the  farmers 

of  the  nation  have  contributed  food  and  raw  materials  for  manufac- 

tures to  hundreds  of  millions  of  people  in  foreign  countries,  besides 

sustaining  80,000,000  at  home. 

A  survey  of  half  a  century  discovers  the  remarkable  character  of 
the  movement  in  which  the  farmers  of  this  country  have  become  the 

chief  purveyors  of  the  w^orld. 
In  1851  our  shipments  of  farm  products  were  valued  at  $117,000,000, 

while  half  a  century  later,  in  1901,  they  amounted  to  1052,000,000,  an 

increase  of  ̂ 805,000,000,  or  about  550  per  cent.  The  farmers'  export 
trade  for  the  decade  1851-1860  amounted  to  §1,896,000,000,  and  in  the 
following  decade,  in  spite  of  the  transfer  of  multitudes  of  men  from 

productive  to  destructive  life,  the  total  w^as  $2,131,000,000.  In  the 
decade  after  that,  the  export  trade  doubled  and  amounted  to  $1,861,- 
000,000.  In  the  next  decade,  the  amount  grew  to  $5,710,000,000, 

and  the  total  for  the  decade  of  1891-1900  was  $7,032,000,000,  or  an 

average  of  over  $703,000,000  a  year.  Subsequent  to  the  last-named 
period  this  trade  has  gone  on  increasing  and  reached  its  highest 

amount  in  1901  with  exports  valued  at  $952,000,000.  The  export 

trade  in  farm  products  for  1903  w^as  valued  at  over  $878,000,000,  an 
amount  second  only  to  that  of  1901. 

The  consumption  of  cotton  in  this  country  is  now  greater  than  that 

of  any  other  country,  and  ̂ ^et  the  cotton  phuiters  of  the  South  not  only 
supplied  this  market  last  year,  but  exported  a  surplus  of  3,569,000,000 
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pounds,  valued  at  JJi^lUT, 000,000,  or  for  every  workino-  dny  in  the  year 
al)out  12,000,000  pounds,  worth  more  than  $1,000,000. 

Represented  in  ̂ 'ahle,  tlie  (^xi)ortM  of  ̂ -rain  and  <jfrain  products  had 
about  two-thirds  of  the  inij)()rtanee  of  cotton  in  the  last  liscal  year, 

the  value  of  tlie  export  heincv  more  than  !i^!>21 ,000,000.  From  46,000,000 

acres  of  wlieat  there  was  a  surphis  for  forei<>'n  mouths  amounting-  to 
114,000,000  bushels  and  20,000,000  barrels  of  flour,  amounts  that 

too-ether  represent  204,000,000  bushels  of  wheat. 
Third  in  importance  are  the  exports  of  meats  and  meat  products, 

with  a  o-rand  total  of  ̂ 178,000,000,  to  which  may  be  added  §35,000,000 

for  live  animals.  Quantities  that  are  beyond  the  g-rasp  of  the  mind 
represent  the  exports  of  meats  and  their  products.  The  pounds  of  beef 
were  385,000,000;  of  pork,  551,000,000;  of  lard,  41)1,000,000;  and  of 

oleo  oil,  126,000,000. 

The  foregoing  figures,  it  should  be  borne  in  mind,  do  not  stand  for 
the  total  production  of  the  farms,  but  for  the  surplus  production  after 

the  wants  of  the  people  at  home  have  ])een  satisfied. 

THE  FARMER'S  BALANCE  OF  TRADE. 

The  immense  exports  from  the  farms  of  the  country  lead  to  an 
examination  of  the  so-called  balance  of  trade.  This  examination  reveals 

what  seems  to  have  escaped  the  attention  of  the  public,  and  that  is, 
that  the  favorable  balance  of  trade,  everything  included,  is  due  to  the 
still  more  favorable  balance  of  trade  in  the  products  of  the  farm. 

During  the  thirteen  3'ears  1800-1902  the  average  annual  excess  of 
domestic  exports  over  imports  amounted  to  $275,000,000,  and  during 

the  same  time  the  annual  average  in  favor  of  farm  products  w^as 
$337,000,000,  from  which  it  is  apparent  that  there  was  an  average 

annual  adverse  balance  of  trade  in  products  other  than  those  of  the 

farm  amounting  to  ̂ 62,000,000,  which  the  farmers  offset  and  had  left 

$275,000,000  to  the  credit  of  themselves  and  the  country. 

Taking  the  business  of  1903,  the  comparison  is  much  more  favorable 

to  the  farmers  than  during  the  preceding  thirteen-year  period,  since 
the  value  of  domestic  exports  over  imports  was  $367,000,000,  the 

entire  trade  being  included,  while  the  excess  for  farm  products  was 

$422,000,000,  which  was  sufficient  not  only  to  offset  the  unfavoraljlc 
balance  of  trade  of  $56,000,000  in  products  other  than  those  of  the 
farm,  but  to  leave,  as  above  stated,  the  enormous  favorable  balance  of 

$367,000,000. 
During  the  last  fourteen  years  there  was  a  balance  of  trade  in  favor 

of  farm  products,  without '  excepting  any  year,  that  amounted  to 
$4,806,000,000.  Against  this  was  an  adverse  balance  of  trade  in  prod- 

ucts other  than  those  of  the  farm  of  $865,000,000,  and  the  farmers 

not  onl}^  canceled  this  innnense  obligation,  but  had  enough  left  to 
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phu-e  5|i^;i,i>4(>,»>OU,()U(»  to  the   cit'clit   of   the   luitiuii  vvlicn    the    books   of 
international  exchan^a'  were  halaneed. 

Tliese  ti^iires  tersely  express  the  innnensc  national  reserve-siistain- 
inj^  power  of  the  farmers  of  the  country  under  present  quantities  of 

production.     It  is  the  farmers  wlio  have  paid  the  foreij^n  bondholders. 

MAGNITUDE  OF  PRODUCTION. 

The  heit^^ht  to  which  farm  production  has  risen  to  supply  the  de- 
mands of  domestic  and  forei<^n  consumption  should  not  be  overlooked. 

Takini^  the  range  of  recent  years,  there  is  the  product  of  wheat, 
600,000,000  to  750,000,000  bushels,  worth  to  the  farmer  from 

1350,000,000  to  $450,000,000.  On  more  than  1)0,000,000  acres  grow 

2,000,000,000  to  2,500,000,000  bushels  of  corn,  with  a  value  which  ran 

up  to  more  than  $1,000,000,000  on  the  farm  in  11>02. 
The  oat  crop  now  reaches  close  to  1,000,000,000  bushels,  with  a 

value  of  $300,000,000;  the  barley  crop  overruns  100,000,000  bushels, 
worth  $50,000,000,  and  the  rice  crop  in  1902  amounted  to  390,000,000 

pounds. 
One  of  the  most  valuable  three  of  all  farm  crops  is  that  of  hay, 

ago-regatino-  about  50,000,000  to  60,(K)0,000  tons,  Avorth  $450,000,000 
to  $550,000,000;  ranging  between  200,000,000  and  300,000,000  bushels 
is  the  potato  crop. 

The  acreage  of  the  cotton  crop  has  displa^'ed  a  tendency  to  in- 
crease considerably  during  the  last  few  3'ears,  and  in  1903  was  about 

29,000,000  acres;  the  number  of  bales  produced  in  recent  years  ranges 
from  10,000,000  to  11,000,000,  while  the  value  of  the  entire  crop  on  the 

plantations  has  gone  as  high  as  $511,000,000  for  the  crop  of  1900,  or, 
if  the  seed  is  included,  $530,000,000. 

Tobacco  is  another  crop  of  expanding  proportions,  and  the  prospect 

now  is  that  within  a  few  years  ten  figures  will  be  required  to  repre- 
sent the  annual  production.  This  crop  has  now  climbed  close  to 

900,000,000  pounds,  valued  at  $00,000,000. 

Onlv  some  of  the  principal  farm  products  have  been  mentioned,  but 

these  are  sutlicient  to  indicate,  in  conjunction  with  infonnation  con- 

cerning the  less  important  products,  that  the  value  of  all  farm  prod- 
ucts not  fed  to  live  stock  for  1903  considerably  exceeded  their  value 

in  the  census  crop  year  1899,  when  it  was  $3,742,000,000. 

NATIONAL  STOCK  OF  FARM  ANIMALS. 

The  Department's  inventor}^  of  farm  animals  January  1,  1903,  dis- 
coi\'ers  that  while  some  classes  of  animals  are  only  holding  their  large 
proportions,  others  are  increasing.  The  horses  number  16,557,000, 
with  a  value  of  $1,031,000,000.  The  mules  have  increased  to  2,728,000, 
with  a  value  of  nearly  $200,000,000. 
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Dairying  shows  inaiked  cxpiinsioii,  {lud  now  depends  upon  17,105,000 
milch  cows,  with  a  value  of  $5 17, (KM), 000.  Other  eattle  of  all  sorts 

nurnher  45,000, ()(>(),  with  a  valu«»  of  $824,000,000. 

'V\w  number  of  sheej)  has  had  a  (endenc.y  to  decline  at  times  durinj^ 
the  last  score  of  years,  hut  within  the  last  four  years  has  increased 

decisive!}',  so  that  now  the  sheep  number  04,000,000,  with  a  value  of 
$108,000,000. 

Iloifs  have  remained  about  stationary  in  number  for  many  years, 

and  in  WHK]  were  found  to  be  47,000,000,  with  a  value  of  $305,000,000. 

BETTER   DISTRIBUTION    OF   PROGRESS. 

There  is  one  other  particular  feature  of  the  farmers'  improved  and 
gratify iui^  condition  that  should  be  noticed,  and  this  seems  to  have 

escaped  attention.  During  the  long  period  of  time  when  the  new  and 

productive  land  of  the  West  was  easily  obtained,  and  when  the  number 
of  farms  and  the  amount  of  production  there  multiplied  at  an  amazing 

rate,  the  farmers  of  the  East  and  the  South  suffered  under  a  severe 

competition  and  an  impending  overproduction,  and  agriculture  in  these 

sections,  apart  from  cotton  production,  was  outstripped  in  the  agri- 
cultural expansion  of  the  West.  Since  1890,  however,  there  has  been 

a  turn  in  the  trend  of  this  expansion;  the  northern  half  of  the  Missis- 

sippi Valle}^  is  not  overshadowing  the  other  sections  of  the  country  in 

its  i*ate  of  expansion  as  formerly;  an  improvement  in  the  welfare  of 
farmers  in  other  sections  of  the  countr}^,  as  well  as  in  the  North 
Central  States,  is  in  evidence.  In  other  words,  there  is  a  more  even 

distribution  of  expansion,  progress,  and  welfare  than  before. 

The  South,  which  had  been  backward  in  its  corn  production  for  many 
years  preceding  1890,  finds  itself  since  that  time  with  its  fraction  of 

the  national  production  of  corn  increasing  faster  than  that  of  any  other 

section;  the  same  is  true  with  regard  to  wheat,  sweet  potatoes,  and 

cane  and  sorghum  sirup;  and  to  these  may  be  added  tobacco  and  farm- 
made  butter,  and  horses,  mules,  and  swine.  The  South  occupies  a  second 

place  in  the  rate  of  increase  of  production,  in  comparison  with  other 

sections,  in  buckwheat,  hay,  apple  and  peach  trees,  cattle  other  than 

milch  cows,  and  farm-made  cheese. 
In  a  similar  way,  agriculture  in  the  East  is  rehabilitating  itself  by 

gaining  faster  than  in  other  sections  of  the  country  in  the  production 

of  buckwheat  and  potatoes,  Avhile  it  stands  second  in  order  among 

the  different  sections  in  its  increasing  production  of  rye  and  of  sweet 
potatoes,  and  in  the  number  of  milch  cows. 

The  group  of  States  embracing  the  Rocky  Mountain  and  Pacific 
Coast  region  is  showing  a  larger  gain  relatively  than  other  sections  in 

the  production  of  r3^e,  ha}^,  apple  trees,  and  farm  cheese,  and  in  the 
possession  of  sheep  and  milch  cows;  while  it  holds  a  secondary  place  in 
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relutive  udvanceiuont  in  the  production  of  wlic'tit,  outs,  haru;}',  pota- 
toes, tiud  farm  butter,  and  in  the  posseshion  of  liorses,  uiules,  and 

Hwine. 

The  North  Central  States  have  by  no  means  lost  for  all  products  the 

foremost  place  in  rapid  rate  of  advancement  that  they  have  enjoyed 

for  many  years.  Since  1890  this  section  has  increased  its  production 

faster  than  other  sections  for  oats,  ])arley,  thix,  peach  trees,  and  cattle 
other  than  milch  cows;  and  this  section  does  not  stand  second  in  rate 

of  advancement  in  any  of  the  products  under  consideration. 

Thus,  it  appears  that  a  new  life  has  come  to  agriculture  in  all  parts 

of  the  countr}',  and  that  there  are  achievement,  hope,  and  promise  for 
the  farmer  everywhere. 

The  above  review  of  our  agricultural  products  and  exports  is  pre- 

sented not  onl}'  in  grateful  acknowledgment  of  the  bountiful  Providence, 
which  has  so  generously  tilled  our  cup  of  prosperity,  but  also  from  a 
desire  to  present  thus  succinctly  to  the  statesmen  and  to  the  men  of 

affairs  of  this  country  the  value  and  importance  of  this  vast  agricul- 

tural industry,  supported  by  three-eighths  of  our  working  population, 
and  contributing  so  greatly  to  the  prosperity  of  the  whole  country. 

It  is  this  vast  constituency  and  still  vaster  industry  that  the  Depart- 
ment of  Agriculture  is  charged  to  protect,  cherish,  and  encourage, 

and  its  extent  can  only  be  appreciated  by  those  who  are  not  brought 

continuously  in  direct  contact  with  it,  by  the  perusal  and  study  of  the 

foregoing  hgures  and  consideration  of  the  important  facts  they  present. 

WEATHER  BUREAU. 

The  Weather  Bureau  has,  through  its  officials  at  the  various  stations 

throughout  the  country,  taken  an  active  part  in  public  education  along 

meteorological  lines.  In  1'2  colleges  or  imiversities  during  the  past 
year  Weather  Bureau  officials  have  conducted  regular  courses  of  lec- 

tures or  classes  of  instruction  in  meteorology  and  climatology,  and  at 
5  of  these  institutions  the  official  is  a  member  of  the  faculty.  At  16 
stations  the  officials  have  delivered  occasional  addresses  outside  of  their 

offices  to  schools  or  colleges,  and  at  28  stations  the}^  have  given  fre- 
quent talks  in  their  offices  to  pupils  and  teachers  of  schools.  In  11: 

instances  they  have  delivered  occasional  addresses  outside  of  their 

offices  to  farmers'  institutes  and  similar  organizations.  Only  a  few 
years  ago  there  was  very  little  instruction  of  this  nature  given  in  our 
colleges,  universities,  or  public  schools,  but  the  demand  for  it  has 
rapidly  increased.  The  action  of  the  Bureau  in  this  direction  will  un- 

doubtedl}^  result  in  a  wider  knowledge  and  a  more  intelligent  under- 
standing of  its  work,  and  a  consequent  increase  in  its  usefulness  and 

value.  Many  of  the  young  men  who  receive  instruction  in  these  classes 

are  attracted  to  the  service  of  the  Bureau  as  an  occupation,  and  the 
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Bureau  profit.'^  Dy  securiui!;'  a  chiss  of  (Mn])li)y(M's  with  spocial  trjiiiiin<^ 
and  Oiiuijunont. 

The  yoar  1^02-3  marks  a  distinct  advance  by  the  Wcatiicr  liui'cau 
in  the  science  of  ineteoroK)<;y,  esp(!cially  in  two  direction.s.  From  tlie 

hcLjinnino-  of  the  weather  forecasts  ])y  tlie  (jiovernment,  in  1871,  the 
necessary  observations  at  tlie  several  stations  liave  always  been  rtnluccHl 

to  the  sea-level  plan(\  It  Avas  conceived  some  years  ag-o  that  the 
mnuerous  defects  in  forecastint)^  mioht  be  diminished,  and  the  uncer- 

tainly as  to  the  true  cause  of  storms  removed,  if  simihir  dsiily  (charts 

were  also  constructed  at  higher  levels,  for  which  purpose  the  o, 500-foot 
and  the  10,000-foot  planes  were  selected.  After  much  laborious  com- 

putation, as  shown  in  the  barometry  report  of  1900-1901,  the  neces- 
sary reductions  were  made,  and  we  now  possess  daily  weather  charts 

on  the  three  planes  mentioned.  The  study  of  these  supplementary 

maps  is  going  on,  with  encouraging  prospects  of  more  reliable  fore- 
casts of  the  weather  conditions,  and  it  is  hoped  by  January  1,1904,  to 

make  them  a  part  of  the  regular  daily  work  of  the  forecasting  service. 

At  present  the  improved  data  are  confined  to  the  barometric  pressures, 
but  it  is  most  important  to  secure  charts  of  the  temperature  on  the 

two  upper  planes  as  wxll.  Unfortuuatelj^wc  have  no  observations  of 

temperature  in  the  higher  atmosphere  suitable  for  this  purpose,  and 
they  can  be  secured  only  by  means  of  numerous  balloon  and  kite 

ascensions  carr3dng  the  necessary  self-registering  instruments. 
It  has  been  thought  proper  for  many  reasons  to  establish  on  the 

Blue  Kidge  Mountains,  at  Mount  Weather,  Bluemont,  Va.,  a  modern 

meteorological  observatory  of  the  best  class  for  scientific  research  per- 
taining to  problems  of  weather  phenomena.  A  building  for  adminis- 
tration and  for  a  school  of  instruction  is  being  erected,  and  the  plans 

are  well  advanced  for  a  suitable  power  house  and  shop  for  l)alloon  and 

kite  ascensions,  which  will  be  built  during  the  coming  yQur.  The 

recent  advances  in  solar  and  terrestrial  meteorology  justify  us  in  pre- 
paring to  study  at  first  hand  the  variations  in  the  solar  activity,  and 

the  corresponding  changes  in  the  weather  conditions,  especially  from 

season  to  season.  It  is  a  complex  problem  and  will  require  the  best 

instrumental  equipment,  the  ablest  students,  and  a  long  series  of  obser- 
vations before  it  can  be  finally  solved.  The  desirability  of  being  able 

to  foresee  a  year  in  advance  the  type  of  season  probable  during  a 

given  period  is  so  great  as  to  make  it  imperative  to  lay  broad  scien- 
tific foundations  at  the  beginning  of  the  twentieth  century,  which  will  be 

of  utility  for  future  generations,  who  will  surely  build  a  great  science 

of  cosmical  meteorology  upon  such  data  as  can  be  supplied  hy  the 
Mount  Weather  Observatorv. 

SUBMARINE    CABLES. 

New  submarine  cables  in  connection  with  the  vessel-reporting  and 

storm- warning  services  have  been  laid  from  Sand  Key  to  Key  West, 
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Flu. ;  froiuSoutlieiist  FanilloiH^  to  l*oiiit  Royes,  Cal. ;  froih  Block  Island 
to  Narraoansott  Pier,  K.  I.;  and  from  Glen  Haven  to  South  Manitou 

Island,  Mich.,  a  total  of  about  50  miles.  Additional  vessel-reporting 
stations  have  been  established  at  Sand  Key,  Fla.,  and  Southeast 
Farallone,  Cal. 

To  meet  the  demands  of  the  maritime  and  commereiul  interests  of 

the  Paeilie  coast  a  cable  has  been  laid  between  San  Francisco  and  the 

Farallone  Islands,  with  a  weather  observatory  and  vessel-reportinj^ 
station  on  the  South  Farallone  Island.  A  wireless  station  has  also 
been  installed  there  to  insure  communication  in  future  should  the 

cable  be  out  of  order. 

RIVER   AND    FLOOD    SERVICE. 

The  work  of  the  river  and  Hood  service,  owing  to  the  luunerous  and 

disastrous  Hoods  that  occurred,  has  been  a  prominent  feature  of  the 

year.  Several  of  the  floods  were  the  greatest  of  which  there  is  authentic 
record,  and  were  remarkable  both  for  their  wide  extent  and  for  their 

destructive  character.  Our  warnings  were  prompt  and  timeh^  and  in 
the  main  remarkaldy  accurate;  and  in  no  instance  was  the  coming  of 

a  dangerous  flood  unheralded.  The  forecasts  of  the  great  floods  of 

March,  April,  and  June,  1903,  afford  noteworthy  examples  of  the  effi- 
ciency of  this  service.  This  should  be  extended  to  the  Kansas  and 

other  rivers,  where  no  stations  have  3^et  been  established. 

DISTRIBUTION   OF   FORECASTS   AND   SPECIAL   W^ARNINGS. 

Inadequate  appropriations  have  prevented  an}^  extensions  in  the 
important  work  of  distributing  forecasts  and  special  warnings,  and  of 

necessity  our  efforts  have  been  confined  to  maintaining  the  service 

already  in  operation,  with  its  various  ramifications,  and  adopting  such 

suggested  improvements  as  might  be  effected  without  additional 

expense. 
A  marked  increase  (nearly  20,000)  is  shown  in  the  number  of  places 

receiving  forecasts  b}^  telephone  without  expense  to  the  Government 

of  the  United  States,  and  with  the  rapid  extension  of  ''farmers'  tele- 
phone lines''  opportunity  is  afforded  for  placing  weather  information 

directl}^  in  the  homes  of  the  more  progressive  agriculturists,  as  well  as 
in  the  telephone  exchanges  of  rural  centers  of  popuhition,  where  it  is 

posted  for  the  general  information  of  the  public. 

NATIONAL    CLIMATE    AND    CROP    BULLETIN. 

The  National  Climate  and  Crop  Bulletin  has  been  issued  in  the  usual 

form,  with  charts  showing  the  current  temperature  and  precipitation, 
extremes  of  temperatures,  and   the  departures  from  the  normal  of 
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])otli  tonijx'nituro  and  ])i*(H'ij)it}i(i<)ii.  In  lliis  huUctin  tliccurroTit  nu^tc- 
oroIoLi'ical  ('oiulitioiis  nvv  (lisciiss<'(l  in  tiicii*  i'{>liili()n  to  ci'op  i^rowtli 

from  the  l)ogimiin^'  to  (lie  (mkI  of  tlic  crop  scasoti. 

Hni.DiNcs   i;K'i:("ii:i)  and   ri:<)i'<)si:i). 

Dining-  (lu^  past  liscal  year,  tln'ou<^li  lli(>  a|)propriiitions  })y  ( 'onj^ress, 
it  has  hoLMi  possil)le  to  erect  l)iiihrni<4's  for  use  as  inet(M)rological  ol)-^cJ•\. 

atori(>s  for  the  AVeathiM-  lUireau  at  the  t'olh)\vinf4--naine(l  places,  and  at 

II  total  cost  oT  J!^;)2,'.<:^l^.i)T,  viz:  Ainai'illo,  Tex. ;  oNIodena,  L'tiih;  Kv.y 
West.  Fla.;  Sand  Key,  Fla. ;  Southeast  Farallone,  C'al.;  and  l)uildino-« 
are  now  in  course  of  erection  at  the  followini^-  places,  the  total  cost  of 
which  will  be  $70,90«»,  ̂   iz:  Yellowstone  Park,  Wyo. ;  Duluth,  Minn.; 
Devils  Lake,  N.  Dak.;  Havre,  Mont.;  Mount  AYcather,  Va. ;  Block 

Island,  K.  I.;  Narraf^ansett  Pier,  R.  I. 
The  wisdom  of  erecting  buildings  for  the  exclusive  use  and  under 

the  control  of  the  Weather  Bureau  becomes  more  apparent  every  da}'. 
It  saves  to  the  Government  the  amount  heretofore  paid  for  rent  of 

ofiice  quarters,  which  in  many  cases  are  unsuited  to  our  needs,  espe- 
cially as  regards  the  architecture  of  the  roofs  for  the  exposure  of  mete- 

orological instruments. 

BTJFvEATJ  OF  ANIMAL  INDUSTRY. 

A  marked  distinction  between  our  country  and  all  others  is  the 

more  generous  nutrition  of  our  people.  Our  domestic  animals  con- 
tri])ute  to  this  result,  and  furnish  a  large  percentage  of  our  exports. 

This  has  been  brought  about  by  abundance  of  comparatively  cheap 

grass  and  grain  rather  than  through  superior  knovf ledge  of  breeding 
and  feeding.  We  have  developed  a  track  horse,  a  lard  hog,  and  but 
little  else. 

The  Bureau  of  Animal  Industry  has  given  standing  in  interstate  and 

foreign  commerce  to  our  animals  and  their  products,  and  is  battling 
successfully  with  diseases  and  disabilities  originating  at  home  and 

abroad.  It  is  considering  the  wisdom  of  undertaking  systematic 

cooperation  with  the  State  experiment  stations  in  the  production  of 

types  of  animals  suited  to  our  varj^ing  latitudes  and  conditions,  in 
order  that  more  economy  may  be  observed  in  production. 

CONTAGIOUS    DISEASES   OF   ANIMALS. 

The  control  of  the  contagious  and  infectious  diseases  of  animals  is 

one  of  the  most  important  lines  of  work  in  which  the  Department  is 

engaged,  and  this  work  must  become  more  valuable  and  of  greater 
necessity  as  the  number  of  animals  in  the  country  increases  and  as 

traffic  with  countries  in  which  such  diseases  exist  is  further  developed. 
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PDOT-ANIVMDITTH    UISEAHK. 

Last  year,  for  the  tirst  time  in  cighttH'n  years,  foot-and-iiiouth  disease 

\vas  discovered  in  the  L'nited  States.  The  niaiiner  in  uiiich  the  eonla- 

^ion  was  brought  in  is  not  definitely'  known,  ))ut  it  evidently  came  u  itli 
some  articles  of  merchandise,  as  it  first  apjx'ared  near  the  docks  of  the 

port  of  Boston,  and  spread  from  there  toward  tlie  interior.  AV^hen 
the  existence  of  this  disease  was  recognized  and  brouoht  to  the  atten- 

tion of  the  Department  the  contaoion  had  already  si)read  over  the 
eastern  part  of  the  State  of  Massachusetts  and  into  the  States  of 
Khode  Island,  New  Hampshire,  and  Vermont.  The  whole  country 

was  menaced  with  the  plague,  and  it  was  only  ])y  the  adoption  of  radi- 
cal measures  and  by  the  prompt,  efficient,  and  indefatigable  work  of 

the  inspectors  that  the  contaoion  was  controlled  and  eradicated. 

The  plan  of  work  was,  briefl}',  to  rio-idly  quarantine  all  infected 

premises  and  the  animals  upon  them,  to  slaug'hter  at  the  earliest  i)rac- 
ticable  moment  all  susceptible  animals  on  such  premises,  and  to  disin- 

fect the  stables,  pens,  and  utensils  in  a  thorouo-h  manner.  Operations 
were  beg-un  December  1,  1902,  and  the  hi>st  diseased  herd  in  this  out- 

])reak  was  slaug-htered  May  9, 1903.  The  cooperation  of  the  executive 
departments  of  the  several  affected  States  was  prompt  and  complete, 

and  enabled  the  Federal  authorities  to  enforce  reg-ulations  and  stamp 
out  the  disease  wherever  it  was  found.  The  number  of  animals 

slaughtered  on  account  of  this  disease  was  -1,-1:61,  of  which  3,8T2  were 

cattle,  300  hogs,  and  229  sheep  and  g'oats.  There  was  allowed  by  this 
Department  70  per  cent  of  the  appraised  valuation  as  indemnity.  The 

total  amount  thus  paid  was  ̂ 128,908.57.  There  were  other  expenses, 
such  as  for  salaries,  traveling,  Inbor,  disinfectants,  etc.,  which  were 

additional  to  this  amount,  but  the  total  cost  of  the  eradication  of  the 
disease  was  less  than  §300,000. 

The  stock  raisers  of  the  country  were  saved  from  a  great  calamity 

by  the  successful  termination  of  this  work.  It  is  the  o-enei*al  history 
of  the  disease  in  other  countries  that  where  an  outbreak  assumes  the 

pi*oportions  of  the  one  which  existed  in  New  England  last  winter  it 
spreads  over  the  whole  country,  affecting  sooner  or  later  practically 

all  of  the  cattle  and  a  large  part  of  the  sheep  and  hogs.  As  the  value 
of  grown  cattle  shrinks  from  20  to  30  per  cent  in  consequence  of  the 

disease,  as  some  of  these  die,  together  with  a  considerable  proportion 

of  the  young  animals,  and  as  hog'S  and  sheep  are  also  seriously  affected, 

it  is  plain  that  the  direct  losses  from  a  genei'al  extension  of  the  con- 

tag'iou  over  the  country  would  be  some  hundreds  of  millions  of  dollars, 
while  the  indirect  losses  from  domestic  quarantines  and  restrictions 

on  traffic  and  from  embargoes  on  our  export  trade  would  be  simply 
incalculable.  These  losses  were  avoided,  because  the  Department  had 

a  force  of  competent  and  trained  veterinarians  who  were  at  once  taken 
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from  tlu  ir  dulit^s  in  other  pirts  of  i\w  count ly  :m<l  concentrated  in  the 

intVcted  stM'tion,  and  who  hn'iilly  nncl  cheerfully  cndnrcMl  iho,  hjir(lshi))s 
of  Ji  winter  (':inii)aii^ri  in  the  rural  districts,  nn  here  the  cold  nnich  of 
the  time  was  extreme,  the  roads  })locked  with  snow,  and  tlu^  dilliculties 

conn(M-te(l  with  the  dis[)osal  of  the  carcasses  of  slauj^htered  animals  and 
the  disinfection  of  the  premises  were  ahnost  insurmounta})le. 

SIIKEl'    SCAM. 

Kncrgetic  work  has  been  carried  on  during-  the  3^car  with  the  o>)ject 
of  controllinjif  as  etre(;tual]y  as  possilde  the  contagious  disease  of  sheep 
known  as  sca)iies,  or  scab.  Heretofore  but  little  has  been  done  for  the 

repression  of  this  disease  except  in  the  channels  of  interstate  conmierco, 

and  it  was  hoped  that  the  prohibition  of  the  shipment  of  diseased 

sheep  would  l>e  sufficient  to  cause  the  owners  of  such  animals  to  treat 
them  on  the  farms  and  ranges,  and  thus  eradicate  the  contaGfion. 

AVhile  this  result  followed  in  some  cases,  it  is  unfortunately  true  that 

the  tTfveater  part  of  the  owners  of  this  class  of  animals  have  neglected 

to  take  proper  measures  and  have  apparent!}^  relied  upon  their  abilit}' 
to  elude  or  deceive  the  inspectors  and  run  their  animals  through  to 

market  without  the  actual  condition  being  discovered.  The  attempts 

to  accomplish  this  have  kept  the  stock  cars  and  stock  pens  used  for 

animals  in  intei'state  commerce  so  thoroughly  infected  that  satisfactory 
progress  with  the  disease  could  not  be  made.  It  was  therefore  deter- 

mined to  cooperate  with  some  of  the  worst  infected  States,  and  attack 

the  contagion  at  its  origin  by  stamping  it  out  on  the  premises  Avhere 

it  exists  and  propagates  from  year  to  3'ear.  This  has  required  some- 
what of  an  increase  of  the  field-inspection  force,  but  it  is  apparently 

only  in  this  way  that  the  disease  can  be  controlled. 

The  inspectors  have  inspected  in  this  work  during  the  year  an 

aggregate  of  10,-1:4:4:, 3 TO  head  of  sheep,  and  have  supervised  the  dipping 
of  2,167,002  sheep,  of  which  391,636  vrere  dipped  twice.  This  enor- 

mous amount  of  work  has  had  great  irifluence  for  good,  and  if  continued 

for  a  few  j^ears,  will  free  the  sheep  industr}^  from  this  incubus,  w^hich 
has  for  many  years  been  the  source  of  great  discouragement  and  loss, 

TEXAS    FEVER. 

The  inspection  and  supervision  of  cattle  in  transit  from  the  Texas- 

fever  district  has  also  involved  a  great  amount  of  work.  These  ani- 

mals are  capable  of  spreading  contagion  through  the  ticks  w^ith  which 
they  are  infested,  and  nmst,  therefore,  be  kept  in  different  cars  and 
yards  and  driven  over  different  roads  from  those  used  for  other  cattle. 

It  is  moreover  necessary  to  inspect  many  cattle  from  the  district 

adjacent  to  the  infected  section  in  order  to  determine  definitely  that 

they  httve  not  been  exposed,  and  that  thc}^  may  safely  be  allowed  to 
go  forward  to  market  through  the  channels  of  interstate  commerce 
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witliout  daii^tu*  to  tlui  aniiiials  of  any  other  soction  of  the  country. 
This  service  required  the  inspection  of  l,6i^0,403  cattKi  from  the  infected 
district,  and  of  889,525  cattle  from  the  adjacent  district.  To  ̂ uard 

against  the  .spread  of  the  contagion  ))y  infected  cars,  Gr>,lL(>of  these 
were  cleaned  and  disinfected  ))y  the  direction  and  under  the  supervision 

of  the  inspectors. 
It  is  well  known  that  if  Southern  cattle  are  entirely  freed  from  that 

species  of  ticks  known  as  the  Bo<)2)hllus  annalattu'^  they  can  be  allowed 
to  minole  with  the  most  susceptible  animals  without  danger.  Many 

eti'orts  have  been  made  to  discover  a  practicable  method  for  destroying 
this  parasite  without  injuring  the  cattle,  and  the  Bureau  of  Animal 
Industry  has  experiiuented  for  years  with  this  object  in  view.  Such 
treatment,  if  successful,  would  relieve  most  of  the  Southern  cattle 

from  quarantine  restrictions,  and  would  make  these  cattle  bring  more 

money  in  the  markets  of  the  country.  After  many  failures,  apparent 

success  has  been  reached  by  dipping  the  cattle  in  the  crude  oil  obtained 

from  certain  Texas  wells.  This  oil  is  heavih'  charged  with  sulphur, 
and  in  the  experiments  so  far  made  has  not  materially  affected  the 

cattle.  It  is  necessary  to  regard  such  a  treatment  with  some  reserve 
until  a  large  number  of  animals  have  been  treated  under  the  conditions 

which  obtain  in  the  practical  shipment  of  cattle  from  the  infected  dis- 

trict to  the  markets;  but  it  may  be  stiid  nov»'  that  this  oil  has  been  tried 
at  the  animal  industr}^  experiment  station  near  Washington  with 

entire!}^  successful  results,  being  distinctly  su})erior  to  any  other 
substance  tested,  and  that  it  has  also  been  tried  in  the  Held  with  about 

70  head  of  cattle,  the  effect  being  equally  favorable.  Arrangements 
are  now  made  for  using  the  treatment  on  a  much  larger  number  of 

animals,  and  if,  as  hoped,  no  objections  to  it  develop,  it  will  be  of 

inestimable  value  to  the  cattle  industry  of  the  Southern  States 

nOG    CHOLERA. 

The  losses  from  contao-ious  disease  amonor  hop's  in  the  United  States 
have  been  enormous,  probably  reaching  in  some  years  the  aggregate 

of  .^75,000,000,  and  being  seldom  less  than  $30,000,000.  This  Depart- 

ment has  for  a  quarter  of  a  centur}-  been  conducting  scientific  experi- 
ments with  a  view  to  elucidating  the  nature  of  the  disease  and  develop- 

ing some  practical  treatment  b}'  which  it  might  be  controlled;  and 
W'hilo  much  has  been  discovered  as  to  the  effects  of  certain  bacilli,  and 

as  to  the  desirabilit}'  of  sanitary  measures,  no  satisfactory^  method  of 

controlling  the  disease  has  been  evolved.  Recentl}"  it  has  been  shown 
b}^  the  Bureau  of  Animal  Industr}^  that  there  is,  at  least  in  some  of 
theoutbreaks,  a  different  cause  at  work  from  what  has  heretofore  been 

suspected.  When  the  bacilli  which  have  been  supposed  to  cause  the 
disease  are  all  filtered  from  the  blood,  this  liquid  is  still  capable  of 

producing  the  malady  and  has  apparently  the  same  degree  of  virulence 
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as  it  had  hcforc  liltri-iiiL;-.  It  is  yet  (oo  early  lo  csliiiiate  tlio  propor- 

tion ol'  the  U)ssc8  iitti'ihiitcd  to  hoL>-  choh'rii  which  are  caused  ])y  this 
jiii'ent,  wliicli  ])}isses  through  tlu^  linest  liit<'rs,  and  which  in  this  condi- 

tion must  l)e  too  small  to  Ix^  re\'ejiled  l)y  the  hiohcst  powers  of  the 

microscope.  lines!  ligations  are  now  heini;"  made  to  throw  som(i  li<4"ht 

njioM  this  ([uestion:  hnt  enou^'h  is  already  known  to  miikci  it  probable 
that  tiiis  discoN'ery  will  proN'e  of  wry  ̂ reat  im[)ortance. 

TIIUKKCCLOSIS. 

Inxestipilions  ha\'c;  been  c-on(Uicted  with  human  and  animal  tubercu- 
losis, with  a  view  of  determinini,'-  whether  the  disease  is  transmissible 

from  man  to  animals  or  from  animtils  to  man.  It  lias  been  sliown  by 

the  experiments  wliich  have  been  made  that  there  are  cases  of  human 
tuberculosis  in  which  the  bacilli  are  as  virulent  for  cattle  as  are  the 

bacilli  obtained  from  animals  afi'ected  with  the  disease.  The  conclu- 
sion from  this  fact  is  that  either  human  and  animal  tuberculosis  arc 

identical  and  interconuuunicable  or  the  persons  from  whom  these  viru- 
lent bacilli  were  obtained  had  been  infected  with  bovine  tuberculosis. 

In  either  case,  it  must  hereafter  be  admitted  that  the  tuberculosis  of 

animals  is  a  menace  to  human  health,  and  that  both  for  economical  and 

for  sanitary"  reasons  measures  should  be  adopted  for  its  control. 
BLACKLEG. 

The  Avork  against  blackleg  continues  satisfactor3\  During  the 

season  the  Bureau  vaccine  was  used  with  775,877  cattle,  and  the  per- 
centage of  deaths  after  vaccination,  not  counting  those  animals  that 

wei'e  evidentl}"  diseased  before  A^accination,  was  0.53;  whereas  before 
vaccination  the  average  percentage  of  losses  among  the  same  herds 
was  2.69. 

INSPECTION   OF   ANIMALS   AND   ANIMAL   PRODUCTS. 

The  number  of  certificates  of  inspection  issued  for  American  cattle 
exported  to  Europe  was  960.  The  number  of  clearances  of  vessels 

carrA^ing  live  stock  was  634.  The  number  of  sheep  inspected  for 
export  to  Europe  decreased  from  211,224  in  1902  to  111, -448  this 
year.  The  exports  of  horses  fell  off  very  considerably  also,  being 
3,910  this  year,  as  against  10,967  in  1902.  Of  the  228,365  cattle 
inspected  for  export,  226,613  went  to  Great  Britain. 

Mi: AT    INSPECTION. 

In  the  meat-inspection  service  the  number  of  ante-mortem  inspec- 
tions was  as  follows:  Cattle,  11,988,760;  sheep,  14,654,249;  calves, 

1,041,138;  hogs,  31,546,2i>2;  horses,  344;  a  total  of  all  animals  of 

59,230,713.  The  following  post-mortem  inspections  were  also  made: 
Cattle,  6,165,890;  sheep,  8,598,175;  calves,  670,173;  hogs,  21,827,047; 

horses,  344— a  total  of  37,261,629. 
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The  meat-inspection  tao-  or  hi])el  was  phu-ed  upon  iil, 124,318  (quar- 
ters, 302,081)  ])ieces,  and  180  saeks  of  )jeef;  8,571,043  carcasses  of 

sheep;  067,251)  carcasses  of  calves;  880,945  carcasses  of  ho^s,  and 

0l»0,270  sacks  of  pork. 

The  meat-inspection  stam[)  was  aflixcd  to  paclvaj^cs  of  meat  products 
that  had  received  the  ordinary  inspection,  as  follows:  7,52U,.S54  of 

beef,  59,314  of  nuitton,  14J)Ol,L>n2  of  pork,  and  70  of  horx'tlcvsh— a 

total  of  i>2,181,440. 

The  number  of  ciirs  sealed  containino-  inspected  meat  products  for 
shipment  from  otticial  abattoirs  and  other  places  was  07,040. 

The  number  of  certiricates  of  ordinary  inspection  issued  for  nieat 

products  for  export,  exclusive  of  horseliesh,  was  30,152.  Of  beef, 

there  were  1,388,033  (piarters,  20,422  pieces,  401  bags,  and  1,352,291 

packages,  with  a  weight  of  371,920,737  pounds;  of  mutton,  there 
were  35,394  carcasses  and  22,527  packages,  weighing  2,729,013  pounds; 

of  pork,  there  were  24,380  carcasses  and  506,311  packages,  weighing 

133,122,010  pounds. 
The  decrease  in  the  certified  exports  of  beef  and  pork,  noted  in  the 

last  report,  continued,  the  ligures  showing  a  decline  from  the  last 

year  of  45,070,025  pounds  of  beef,  and  55,237,401  pounds  of  pork. 
The  exports  of  mutton  were  nearly  two  and  a  half  times  as  much  as 

last  year,  when  there  were  1,145,248  pounds  certilied. 
There  was  one  shipment  of  horseliesh,  70  packages,  weighing  28,000 

pounds. 
The  cost  of  the  work  of  the  ordinary  meat  inspection  for  the  year 

was  ̂ ^711, 540.18. 
MlCKOSCUriCALLY  INSPECTED  PORK. 

Tlie  exports  of  microscopicall}'  inspected  pork  to  countries  requir- 
ing inspection  decreased  14,572,888  pounds— from  33,081,229  in  1902 

to  19,108,341  in  1903.  The  cost  of  the  microscopic  inspection  was 

^78,179.03,  being  an  average  of  10  cents  for  each  examination,  and  for 

each  pound  exported  0.41  cent. 

IMPORTS    FROM    MEXICO. 

There  were  imported  from  Mexico  52,780  cattle,  4,119  sheep,  1,794 

goats,  and  small  numbers  of  other  animals.  At  seacoast  ports  there 
were  imported  2,002  horses  and  109  ponies. 

RENOVATED-BUTTEU    INSPECTION. 

The  inspection  of  dairy  products  under  the  act  of  March  2, 1902,  was 

continued.  Repeated  inspections  wxre  made  of  82  renovated-butter 
factories,  located  in  17  States,  and  the  quantity  of  butter  made  by  these 

was  54,056,800  pounds.  This  was  an  increase  of  9  per  cent  over  the 

previous  year. 
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BUREAU  OF  PLANT  INDUSTRY. 

The  work  oL'  tlio  Bureau  ol'  JMiiiit  Ii)(lush'y  lias  been  puslu'd  wilb 
vio'or  diiriiii'-  {\\v  \ cai-.  'I'lic  iidviinccs  made  and  the  sup'ifostion.s  and 

ret'oiuniondations  for  t'utiirt^,  work  arc  .set  forth  iindor  the  acconii)any- 
inuf  headings,  and  are  believed,  in  all  cases,  to  be  for  the  betterment 

of  aj^'ricultural  eoiulitioiis  in  the  Tnib^d  States. 

COOPKKATION    Willi    THE    EXPF:RniENT   STATIONS. 

The  liiireaii  is  eooperalin^"  now  with  more  than  forty  State  experi- 
lUent  stations  along'  many  varied  lines.  The  improvement  of  forag-e 
crop  conditions,  the  extension  of  the  work  on  cereals,  the  testing"  of 
new  seeds  and  plants  from  home  and  abroad,  demonstration  work  in 
the  treatment  of  phmt  diseases,  etc.,  are  some  of  the  more  important 

problems  upon  which  the  stations  are  contributing-  to  the  Bureau. 

THE    DISTRIBUTION   OF   SEEDS   AND    PLANTS. 

As  set  forth  in  my  last  report,  a  number  of  changes  have  been  made 

in  the  securing-  and  distributing"  of  seed  for  Congressional  purposes. 
Instead  of  contracting  for  all  the  seed  and  having  it  put  up  by  one 
firm,  the  Department  has  purchased  the  seed  and  arranged  for  the 
putting  of  it  up  by  contract.  This  is  a  great  improvement  over  the 
old  method,  as  it  practically  removes  all  opportunities  for  difficulties 
wliich  have  been  encountered  in  the  past  in  the  matter  of  substituting 
inferior  seeds  for  those  called  for,  giving  short  weights,  etc.  With 

the  enormous  amount  of  seed  that  has  to  be  purchased  in  the  Con- 
gressional distribution,  it  is  impossible  to  make  provision  in  advance 

for  everything  that  will  be  required.  If  seed  were  a  fixed  commodity 
it  would  not  be  difficult  to  make  specific  contracts  for  the  delivery  of 
particular  c[uantities  at  particular  times.  So  much,  however,  depends 
upon  weather  and  other  conditions  that  it  can  never  be  determined 
until  the  harvests  are  all  over  as  to  what  seed  can  and  what  can  not  be 

obtained.  For  this  reason  it  is  not  practicable,  nor  is  it  desirable, 

that  the  Department  should  endeavor  to  secure  its  seed  by  the  ordi- 
nary contract  system.  Inferior  seed  can  so  easily  be  substituted  for 

good  that  the  Department  must  devote  special  attention  to  this  phase 
of  the  subject  in  order  that  nothing  but  the  best  may  go  out. 

To  accomplish  this,  seed,  for  the  most  part,  must  be  purchased  in  the 
open  market  from  men  who  are  known  to  be  reliable  and  in  whom 
dependence  can  be  placed  for  furnishing  seed  according  to  contract.  To 

protect  the  Department  in  all  of  its  interests,  inspectors  are  kept  con- 
stantly in  the  field  during  the  growing  season  looking  after  the  crops 

that  are  being  grown  for  the  Department  and  in  other  wa3's  keeping 
track  of  the  seed  conditions  in  "'eneral,  so  as  to  be  intcllio-entlv  truided 
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in  the  matter  of  purchases.  Furthermore,  the  Depiirtmeiit,  by  judi- 

cious pluciii^-  of  orders  for  seetl,  can  eiicouraoe  home  industries.  Tliis 

it  is  endeavoring-  to  do  in  every  case  where  it  is  practicable.  In  a 
number  of  instances,  where  certain  kinds  of  seed  are  ̂ rown  to  a  huge 

extent  abroad,  the  Department  has  placed  its  orders  with  American 

j»rowers  in  order  to  encourat^e  the  work  in  this  country.  This  is  par- 

ticuhxrly  the  case  with  tlower  seed,  of  which  a  laimber  of  kinds  are 

now  beinc^  specially  grown  for  the  Department  on  the  Pacific  coast 
and  elsewhere. 

Carrying  out  the  plan  as  set  forth  in  my  last  report,  special  atten- 

tion has  been  o-ivon  to  particular  crops,  such  as  cotton,  forage  plants, 
and  other  crops.  In  the  matter  of  cottons  an  effort  has  been  made  to 

secure  for  general  distribution  varieties  which  have  come  to  the  atten- 

tion of  the  Department's  officers  as  valuable  sorts,  but  of  local  distri- 

bution only.  The  work  in  this  connection  has  been  exceed ingl}^ 

valuable,  and  many  reports  have  been  received  as  to  the  greater 

usefulness  of  the  varieties  distributed  over  those  locally  grown.  The 

same  is  true  of  a  large  number  of  forage  crops.  A  particular  effort 

has  been  made  in  the  matter  of  distributing  home-grown  sugar-beet 

seed.  It  has  been  found  that  sugar-beet  seed  can  be  grown  success- 

fully in  this  country,  and  that  the  beets  from  such  seed  yield  a  high 

sugar  content.  Ten  thousand  pounds  of  such  seed  were  distributed 

hist  year,  and  careful  work  was  inaugurated  to  determine  the  value  of 

the  product  from  these  seeds  as  compared  with  seed  grown  abroad. 

With  regard  to  the  securing  and  distributing  of  miscellaneous  gar- 

den and  tlower  seed,  the  fact  remains  that  this  work  does  not  accom- 

plish the  ends  for  which  the  law  was  originally  framed.  There  are 

collected,  put  up,  and  distributed  now,  on  Congressional  orders,  nearly 

40,000,000  packets  of  miscellaneous  vegetable  and  llower  seeds  each 

year.  These  seeds  are  the  best  that  can  be  obtained  in  the  market, 
but  from  the  fact  that  large  numbers  of  packets  are  wanted,  the 

seed  obtained  can  be  of  standard  sorts  only,  such  as  are  to  be  found 

everywhere  for  sale  in  the  open  market.  As  there  is  no  practical 

object  to  be  gained  in  distributing  this  kind  of  seed,  it  seems  ver}^ 
desirable  that  some  change  be  made.  To  this  end,  it  would  seem 

wise  to  limit  our  work  entirely  to  the  securing  and  distributing  of 

seeds,  plants,  etc.,  of  new  and  rare  sorts.  There  is  still  much  to 

be  done  in  the  way  of  securing  seeds,  plants,  etc.,  of  this  kind  from 

abroad,  but  still  more  to  be  accomplished  in  careful  investigations  of 

our  own  possibilities  in  this  direction.  There  are  many  valuable 

plants  scattered  all  over  this  country  which  are  still  little  known  out- 
side of  their  respective  localities.  These  should  be  collected,  tested, 

and  distributed.  There  are  also  great  possibilities  of  improving  agri- 

cultural industries  by  distributing  speciall}^  bred  seeds  and  plants. 
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As  tli(^  |)l;iii(-])r(M'(liiio-  v/ork  of  i]\v  DcparliiKMit  increases,  opportu- 

nities for sec'uriiiijfscH'd  of  (his  iinlurc  will  jicciumilatc.  'I\)  do  this  work 

ill  the  most  ed'ective  iiijiuiu>r,  ;iiT:m<^rMieuts  coiihl  \n\  wmdv,  in  uli  eases 
tos<H'Ui'e  the  luhiei^  and  assistaiie(M)f  Senators  and  K('j)res('ntati\('s  who 

ha\'e  ai^ricultural  constituents.  Thv  I)epartni(*nt  has  ii  w('li-or<jfanizcd 

force  oi'  scientists  \vho  aic  thoroii^iiiy  familiar  with  th(^  ̂ cn(*ral  con- 

ditions iA'  soil  and  climate  in  nearly  all  ]^arts  of  the  (country.  Special 
crops  could  1)1^  s(dected  for  special  purposes,  jind  with  the  advice  and 

cooperation  of  mem])ersof  Conii^ress  such  crops  could  }n\  phu-ed  wl)(!ro 
the\  would  do  the  most  ij^ood.  This  is  a  line  of  work  that  would  I'csult 
in  very  nuich  more  value  to  individual  districts  throughout  the  country 

than  the  distribution  of  a  laro-e  (piantity  of  common  varieties  of  garden 
seed,  which  have  no  particular  merits  so  far  as  newness  or  promise 

are  concerned.  1  shall  inaugurate  the  coming  year  work  along  the 

lines  here  mentioned,  and  hope  to  receive  the  cooperation  and  aid  of 

Congress  in  this  matter. 

NEW'  SEEDS  AND  PLANTS  FROM  ABROAD. 

During  the  past  year  the  seeds  secured  b}-  our  agents  in  Asia  and 
Africa,  to  whose  explorations  reference  was  made  in  my  last  report, 
have  been  received  and  distributed.  Special  attention  was  paid  this 

year  to  the  reorganization  of  the  work  within  the  United  States.  It 
was  felt  that  the  time  had  come  for  more  thorough  work  within  this 

country,  since  there  were  many  introductions  that  had  not  been 

pushed  as  they  deserved  to  be.  The  clerical  force  was  therefore 

strengthened,  and  a  systematic  attempt  was  made  to  secure  reports 

from  persons  who  had  received  seeds  and  plants.  Man}-  of  these 
reports  are  now  on  tile,  and  the  work  of  compiling  them  to  make 
them  useful  in  further  work  is  going  on. 

GKAINS. 

Special  attention  has  been  given  the  grains.  New  wheats  for  the 
Northwest,  new  oats,  new  millets,  and  other  crops  have  been  pushed. 

The  work  on  durum  or  macaroni  wheats  has  been  highly  successful. 

Probabl}^  10,000,000  bushels  of  this  class  of  wheat  were  harvested  in 
the  crop  of  1903.  The  value  of  macaroni  wheats  in  the  drier  portions 

of  the  Great  Plains  is  now  f ull}^  established,  and  the  demand  for  them 
is  increasing  as  their  value  becomes  better  known.  The  quality  of  the 

wheats  is  always  better  in  the  drier  areas,  and  in  genera^  the}^  are  not 
adapted  to  the  ordinar}-  spring  and  Avinter  wheat  districts.  Where 
there  is  suflicient  rainfall  for  good  crops  of  spring  and  winter  wheats, 

macaroni  wheat  should  not  be  grown;  especially  as  it  is  likel}-  to  ])e 
inferior  in  qualit}'  to  such  wheat  grown  in  the  drier  regions,  and  could 
not,  under  such  conditions,  bring  a  price  equal  to  that  of  the  ordinary 
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gmdt's  of  sprint,'  und  wintiT  wheats  or  the  bettor  j^^rades  of  macuroiii 

wheat.  There  is  a  constant  forei<;'n  market  siiltieient  for  a  trood  exiM)rt 

tnide,  iLs  soon  as  the  business  can  })0  facilitated  by  openin«^  up  the 

proper  tmde  channels,  but  the  home  demand  at  the  ioral  mills  is  most 

imi>ortunt  and  is  rapidly  increasino'.  At  least  2i)  mills  are  now  hand- 

lino-  this  wheat,  and  there  may  l>e  others  not  vet  known  to  this  Depart- 

ment.  At  an  averuoe  cai)acity,  these  mills,  runnin<(  half  time  on  maca- 

roni wheat,  would  consume  between  3,000,000  and  -1:,0(X),000  bushels 

during  the  year.  A  lar<,^e  part  of  the  product  is  in  the  form  of  semo- 
liira,  which  is  now  being  used  by  eight  to  ten  of  the  most  important 

macaroni  factories  in  the  country,  all  of  which  had  formerly  used 

ordinary  ])read  Hour,  and  a  number  of  which  will  hereafter  use  only  the 
semolina  from  macaroni  wheat. 

Tests  have  been  made  during  the  year,  lii-st  by  private  institutions 
and  some  of  the  experiment  stations,  and  then  by  the  Department,  to 

determine  the  value  of  macaroni  wheat  flour  for  bread.  The  results 

appear  to  show  that  a  very  good  quality  of  bread  can  be  made  from 

such  flour.  After  a  number  of  preliminary  experiments  by  the 

Department  a  test  was  tinaily  made  in  which  200  loaves,  made  from 

macaroni  wheat  flour,  were  compared  with  an  equal  nmuber  made 

from  the  highest  grade  of  spring  wheat  patent.  Selected  experts 

among  the  millers,  bakers,  flour  inspectors,  grain  dealers,  and  teachers 

of  domestic  economy  throughout  the  country  stated  their  opinions  in 

w^'itino-  as  to  the  relative  merits  of  the  two  ))reads.  A  consensus  of 

these  opinions  showed  that  in  this  experiment,  at  least,  the  macaroni 

flour  made  a  flnc  quality  of  bread. 

ALFALFA. 

The  Turkestan  alfalfa  seed  secured  by  our  agent  in  Asia  was  dis- 

tri))utcd  through  the  active  cooperation  of  members  of  Congress. 

This  distribution  was  made  in  such  a  way  that  it  would  result  in  a 

supply  of  home-gro^Yn  seed  being  available  in  the  f  utui*e,  so  that  we 
may  avoid  the  expense  and  uncertainty  attending  the  importation  of 

the  seed.  Reports  received  up  to  date  indicate  that  many  of  the 

plantings  made  have  been  successful,  and  there  is  reason  to  hope  that 

this  valuable  variety  has  been  permanently  introduced  into  the  United 
States. 

Of  especial  importance  will  be  the  introduction  of  an  alfalfa  adapted 

to  the  alkali  parts  of  our  arid  Southwest.  AVork  on  this  problem  has 

been  pushed  forward  during  the  year.  The  seed  secured  by  our 

explorer  in  Algeria,  as  well  as  some  sent  by  our  representative  from 

Turkestan,  has  been  planted  under  the  personal  supervision  of  the 

Department  experts.  There  is  reason  to  Ijelieve  that  this  introduction 

will  be  successful,  in  which  case  it  will  be  possible  to  reclaim  large 
areas  of  land  in  the  Southwest  that  are  now  too  alkaline  for  alfalfa. 
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KICK. 

The  rice  work  iloiu^  duriii'LV  lli*'  p:>st  yciii'  (Icinonstnitod  tlio  ̂ •('ry 
imporfuiit  fact  (liil  l>y  (lie  use  of  [)r()|)er  Muictics  it  is  po.-siMc  lo 
iiiiitorially  extend  llie  jHTiod  of  liar\(vst.  This  lias  all  alon*^  been  one 

of  the  serious  difliculties  which  the  g'rowers  Imve  had  to  encounter, 
])ut  l>v  the  use  of  varieties  which  the  Department  has  intivxluced  it 

'Nvii!  i)e  practicable  to  sow^  lar^-e  tracts  and  to  harvest  as  the  dill'erent 
varieties  ripen,  without  haste  and  without  loss. 

FLAX. 

The  cultivation  of  flax  is  one  of  the  oldest  agricultural  industries  in 
the  United  States,  but  it  has  been  forced  to  move  steadilv  westward  to 

new  lands,  as  it  became  unprofital)le  in  the  older  States.  Jt  was 

thou^^dit  that  iiax  exhausted  the  soil  and  could  thus  only  be  grown 

for  a  few  years  in  one  locality,  but  recent  research  has  shown  that  the 

real  cause  of  '* flax-sick"  land  is  a  disease,  the  germ  of  which,  living 
over  in  the  soil,  soon  makes  it  impossible  to  produce  flax  where  this 

disease  is  prevalent.  The  importance  of  the  industry  to  our  North- 
western States  may  be  judged  when  it  is  known  that  in  1901  the  State 

of  North  Dakota  alone  produced  819,1:60,000  Avorth  of  flaxseed.  To 

this  must  be  added  the  growing  industry  of  using  the  flber  of  the 
seed  flax  for  making  binder  twine  and  other  coarse  materials.  This 

industry  is  seriously  threatened  by  the  same  disease  that  has  forced 

flax  culture  to  move  out  of  the  Eastern  States,  and  the  Department  has 

sent  an  expert  to  Europe  in  the  hope  that  in  some  of  the  provinces  of 

Russia  a  variety  resistant  to  this  disease  might  be  found.  In  any 

event,  it  will  be  possible  to  secure  better  varieties  than  we  now  have 

and  to  learn  how  the  farmers  of  Europe  have  managed  to  hold  this 
disease  in  check. 

NKW    LINES    OF    "WORK    IN    SEED    AND    PLANT    INTEODUCTIOX. 

Among  several  new^  introductions  designed  especially  to  meet  the 
needs  of  the  Southeast  have  been  improved  varieties  of  cassava,  which 

give  promise  of  great  value  for  stock-feeding  purposes  and  starch 
making;  superior  varieties  of  mango  for  cultivation  in  the  extreme 

South,  and  Mexican  peaches  and  apricots  which,  it  is  thought,  will  be 
better  adapted  to  cultivation  in  the  South  than  the  varieties  we  now 

have.  A  num})er  of  plants  of  a  choice  A^ariet}"  of  pineapple  Avei'e  also 
received  from  South  Africa  throuo'h  the  o-onerositv  of  Hon.  Barl)our 
Lathrop. 

Work  has  also  been  ])e(xun  on  the  establishment  of  the  mattinof 

industr}'  in  the  United  States.  At  present  matting  to  the  value  of 
nearly  ̂ 5,000,000  is  annually  imported.  A  loom  has  been  perfected 
for  weaving  the  material,  and  the  Department  has  undertaken  the 
establishing  of  the  cultivation  of  the  raw  material. 
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Tlu5  DoimrtnuMit  aiimuilly  i<'eeivos  numy  limidreds  of  inickages  of 

seeds  and  plants  from  abroad.  These  an;  all  hciiii^-  carefully  tested, 
and  as  fast  as  any  ̂ ive  promise  of  value  they  will  he  propa«^ated  for 
further  distribution. 

The  lines  of  work  heir  ciuuuerated  are  capable  of  ̂ reat  extension, 

and  will  result,  as  experience  has  already  shown,  in  building  up  new 

industries  of  great  importance  to  the  countr}'. 

DKY-LANI)    AGKICULTUKE. 

Nearly  one-third  of  the  area  of  the  United  States  has  insufficient 

rainfall  for  the  best  culture  of  the  ordinary  crop  plants.  Consider- 

able tracts  of  land  are  already  irrigated  and  nmcli  more  will  be  arti- 
ficially watered  in  the  future;  but  there  uuist  eventually  remain 

enormous  areas — doubtless  nearl}-  a  fourth  of  the  entire  land  surface 
of  this  country  Avhich  are  doomed  to  remain  perpetually  in  their 

present  arid  or  semiarid  condition  for  the  want  of  an  adequate  sup- 
ply of  water  for  irrigation.  The  total  rainfall  over  the  lands  lying 

between  the  one  hundredth  and  one  hundred  and  twentieth  principal 

meridians  is  inadequate  to  irrigate  more  than  a  small  fraction  of  the 

arable  lands,  no  matter  how  carefully  conserved  and  used.  Drv  farm- 
ing is  then  a  necessity,  in  order  to  utilize  such  lands  Avhere  irrigation 

can  never  be  practiced. 
The  Bureau  of  Plai\t  Industry  is  occupying  itself  with  the  future  of 

these  regions,  and  is  making  a  thorough  study  of  the  conditions  and 
of  the  best  ways  and  means  of  meeting  them. 

It  is  believed  that  not  onh'  can  the  grazing  capacity  of  such  lands  be 
increased  by  intelligent  management,  but  that  large  areas  of  such  diy, 

but  often  extremely  fertile,  lands  can  idtimatel}'  be  utilized  for  "dry 
farming."  It  is  believed  that  as  the  irrigable  lands  become  more  and 
more  conq)letely  occupied,  there  will  be  an  increasing  appreciation  of 

the  value  of,  and  a  greater  effort  to  utilize,  the  dry,  unirrigable  lands 

adjoining  settlements  founded  in  the  irrigated  regions.  In  the  mean- 
time the  scientists  of  this  Department  are  endeavoring  to  secure  plants 

that  will  grow  in  ver}'  dry  soils,  and  at  the  same  time  yield  paying 

crops  that  can  be  absorl)ed  b}^  our  markets  or  prolitabh^  utilized  on  the 
farm.  To  carry  out  such  introduction  of  new  crops  it  is  necessary 

to  study  most  carefull}^  the  life  history  of  each  particular  plant, 
in  order  to  determine  with  some  degree  of  accuracy  its  needs  as  to 

climtite  and  soil,  also  its  cultural  requirenients  and  the  best  methods  of 

marketing  or  otherwise  utilizing  its  products.  It  is  only  b}'  carrying 
out  in  advance  a  life-history  investigation  in  the  most  scientific  way 

that  it  will  be  possible  to  introduce  such  new  crops  into  profitable  cul- 
ture on  a  conmiercial  scale  without  running  the  risk  of  most  costly 

and  discouraging  failures. 
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To  (^x((Mi(l  (Ills  inii)<)rl:Mi(  work  a  Miiiill  increase  in  the  Jippropria- 

tions  has  heeii  iiichidcd  in  Ihc  csliniah's  of  this  liiircaii. 

NITU<)GKN-FIX1N(}    JiACriKlilA. 

rho  fju't  that  h'Lrinninoiis  ('r()[)s,  like  pcjts  jukI  clover,  can  o))tain 

iiitroiL^'cMi  (lir(H'tly  from  i\n)  atmospiiere  when  certain  bactci'ia  arc 

pi'osent  on  tiie  roots  has  been  known  for  a  lon<^  time,  and  many 
attempts  have  ])een  made  to  cultivate  and  use  these  bacteria  in  aj^ri- 
cultural  })ractiee.  Attention  has  ])een  called  in  past  reports  to  the 

l)roorcss  the  Dei)artment  has  made  in  investigating  this  problem.  At 
the  time  of  the  last  report  the  reason  for  the  failure  of  former  work 

from  a  practical  st^indpoint,  both  in  America  and  in  Europe,  had  ]>een 
determined,  and  a  new,  simple,  cheap,  and  thoroughly  satisfactory 

method  of  cultivating,  distributing,  and  using  these  nitrogen-gathering 
organisms  for  all  important  crops  had  been  perfected.  During  the 
past  season  the  value  of  these  bacteria  has  been  demonstrated  in 

extensive  tield  tests.  Good  stands  of  clover  and  alfalfa,  vetch,  cow- 
peas,  etc.,  have  been  secured  in  soils  where,  without  the  bacteria, 

these  crops  were  a  failure.  The  field  work  also  demonstrated  that 

soil  and  seed  inoculation  are  equally  valuable,  so  that  either  method 

may  be  used  accorcjing  to  convenience.  As  a  result  of  these  experi- 
ments the  Department  is  now  prepared  to  furnish,  in  reasonable  quan- 

tity, organisms  for  all  the  principal  leguminous  crops.  Patents  have 

been  applied  for,  covering  all  the  processes  used,  in  order  to  make 

them  secure  for  general  public  use.  To  enlarge  the  scope  of  this 
work  and  to  carry  on  the  necessary  field  demonstrations,  an  increase 

in  the  funds  of  the  plant  physiological  and  pathological  investigations 
has  been  included  in  the  estimates. 

WATER   CONTA3IIXATION   BY   ALG^. 

It  is  well  known  that  alg{:e  of  various  kinds  play  an  important  part 
in  the  contamination  of  water  supplies.  The  bad  odors  and  tastes 

which  some  varieties  of  these  plants  give  to  water  make  it  unpalatable 

to  stock  as  w^ell  as  to  man.  Some  of  the  algoe  also  smother  out  aquatic 
crops,  like  cress,  and  furnish  breeding  places  and  food  for  mosquitoes. 

The  ph3'siologists  of  the  Bureau  of  Plant  Industry  have  now^  developed 
a  cheap  and  effective  method  of  exterminating  alga?,  which  promises  to 

be  of  universal  application,  in  reservoirs,  lakes,  ponds,  etc.,  where 

algal  pollution  exists.  Extensive  tests  are  now  being  carried  out  in 

cooperation  w^ith  various  board  of  health  and  water  engineers,  and  the 
results  so  far  have  been  extremeh^  satisfactorv.  AVhen  the  tests  have 

been  completed  a  full  report  will  be  issued  and  the  method  full}' 
disclosed. 
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NFAV    LONd-STAPLK    ITLAM)    COTTON. 

Attention  was  culled  in  the  lust  report  to  the  fact  that  the  plant- 

breeclino-  experts  had  secured  some  hybrid  lono;-staple  U})land  cottons 
which  promised  to  he  of  threat  value.  These  are  of  the  ideal  type 

desired,  havino-  lar^e  bolls,  very  productive,  wdth  long,  line  fiber,  about 
li  and  If  inches,  borne  on  smooth  ])lack  seeds.  Preliminary  held  tests 
of  the  varieties  have  now  been  completed,  and  several  of  the  best 
appear  to  be  already  lixed  in  type  and  come  true  by  seed.  Extensive 

tield  tests  are  under  Avay,  and  if  the  results  of  the  present  season's 
work  are  satisfactory  seed  will  be  grown  for  distribution.  ^luch 
attention  has  also  l)een  given  to  the  improvement  of  the  ordinary 
Upland  types  of  cotton  by  straight  selection.  ]\Iany  growers  have 

become  interested  in  this  work,  and  appreciate  the  value  and  impor- 
tance of  careful  selection  of  seed. 

EGYPTIAN    COTTON. 

Another  important  line  of  work  which  is  receiving  considerable 

attention  at  the  hands  of  the  Physiologist  and  Pathologist  is  the  intro- 

duction and  establishment  of  the  best  varieties  of  Eg^^ptian  cotton. 
We  now^  import  annually  about  §7,500,000  worth  of  these  cottons,  and 
the  demand  is  rapidly  increasing.  AYhen  first  introduced,  most  of 
these  varieties  gave  comparatively  light  yields,  and  in  some  cases  the 

ii])er  apparently  lost  some  of  its  essential  characteristics.  These  diffi- 
culties, however,  are  graduall}"  being  overcome  as  the  result  of  care- 

ful selection  and  breeding.  Samples  of  fiber  grown  last  year  in 
experiment  patches  have  been  submitted  to  experts  in  this  country 
and  Europe,  and  several  of  them  have  been  pronounced  equal  to  the 

best  Egyptian.  Manufacturing  tests  are  now  in  progress.  The  indi- 

cations at  the  present  stage  of  experiments  favor  the  belief  that  w^e 
shall  soon  have  varieties  adapted  to  cultivation  in  this  country.  The 
tests  are  in  progress  in  Georgia,  South  Carolina,  Mississippi,  Texas, 
New  ̂ lexico,  Arizona,  and  southern  California. 

DISEASE-IIESISTANT   COTTONS. 

Great  interest  has  been  manifested  by  planters  and  handlers  of  cot- 
ton in  our  work  of  securing  disease-resistant  strains  or  varieties.  The 

wilt-resistant  Sea  Island  varieties  distributed  by  the  Department  last 
year  and  this  year  have  proved  highly  satisfactory.  Wilt-resistant 
Upland  strains  have  now  been  developed  and  are  being  grow^n  on  a 
large  scale  this  season  for  the  production  of  seed.  Growers  in  all  parts 

of  the  cotton  belt  where  wilt  occurs  have  adopted  the  method  of  resist- 
ant-seed selection  recommended  by  the  Department.  In  infected  land 

the  ordinar}"  sorts  are  a  complete  failure,  w^hile  the  resistant  varieties 
produce  a  good  crop.     Considerable  progress  has  also  been  made  in 



KEPOKT    OF    THE    SECllETARY.  31 

selectin*;*  varieties  resi.stuiit   to  'IV'xas    root  rot,   the   l)oll-w<'('\  il,  and 
other  serious  jjosts. 

DTSKASES   OF   SUCAR   liEETS. 

The  work  on  .siii;'ar-})eet  diseases  was  continued  durinj^  the  year. 
The  spray in<!:  exixM-iments  with  Bordeaux  mixture  lor  the  control  of 
leaf  hlii^ht  were  entirely  satislactory  in  holdin<^  the  diseases  in  check, 

and  resulted  in  an  increase  of  approxiniatel}^  50  percent  in  Ihf'  ton- 
nat:e.  Further  investigations  were  also  made  of  the  disease  known  as 

curly  top,  which  was  prevalent  last  year  and  has  been  even  moi'c  seri- 
ous the  present  season.  So  far  we  have  been  unable  to  determine  the 

cause  of  this  malady,  but  there  is  hope  of  securinf^  strains  resistant 
to  the  disease.  A  sumll  increase  in  the  appropriations  for  this  work 
has  been  put  in  my  estimates. 

DISEASES   or   OHCIIAllD   FRUITS. 

The  work  on  diseases  of  orchard  fruits  for  the  past  year  has  l^een 

largeh'  in  the  nature  of  demonstrative  experiments,  the  idea  beino-  to 
show  the  practical  o-rowers  how  to  put  into  operation  the  various 
methods  of  fighting  d.isea.se.  Especial  attention  has  been  given  to 
little  peach,  in  Michigan  and  New  York.  In  the  former  State,  in 
cooperation  with  the  State  authorities,  the  disease  has  been  stamped 

out  of  a  large  area.  The  principal  work  in  pear  blight  has  been  car- 
ried on  in  Georgia.  In  the  north  Georgia  experiments  the  treatment 

was  entircl}'  successful,  the  disease  being  eradicated  from  the  experi- 
mental orchards.  In  the  south  Georgia  experiments,  while  the  dis- 

ease was  not  completeh^  eradicated,  the  treatment  greatl}^  improved 
the  condition  of  the  orchards  as  compared  with  the  surrounding 
untreated  orchards.  From  the  large  field  experiments  in  the  past 
two  years  the  Department  now  feels  certain  that  bacterial  blight  of 
pears  and  apples  can  be  controlled  if  the  treatment  recommended  by 
the  Department  is  carried  out  thoroughh^  Similar  demonstrative 
work  will  be  done  in  some  other  pear  or  apple  section  the  coming 
season. 

DISEASES   OF   TRUCK   CROPS. 

The  intensive  culture  of  veo-etables  for  home  and  foreign  markets 
has  developed  to  great  proportions  in  the  United  States.  AVherever 
crops  are  grown  on  an  extensive  scale  the  appearance  of  a  disease 
becomes  a  serious  matter,  and  often  the  cause  of  great  loss.  In  nearly 

ever}'  important  truck  section  serious  diseases  have  appeared,  and 
wlierever  the}^  have  been  called  to  the  attention  of  the  Department  an 
etTort  has  been  made  to  determine  the  cause,  and  if  possible  to  suggest 
a  remcdv.  The  loss  to  the  cucumber  oTowers  in  the  South  Atlantic 

trucking  regions  and  in  the  Mississippi  Valle}'  was  heav}'  this  year, 
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owiii"'  to  the  i)iwiil('ncti  of  hiu*t(*rial  wilt  and  dowiiv  iiiilcl(!\v.  iiit'or- 

nuitioii  was  i'uniislu'd  to  the  jj^rowers  relative  to  the  means  of  control- 
liiii''  these  two  diseases.  Considera))le  work  was  also  done  with 

watermelon,  tomato,  and  cabbage  w ilt.  Tlie  oid\  wa\'  to  control  these 
wilt  diseases  is  by  the  use  of  resistant  varieties.  In  the  case  of  the 

watermelon,  the  citron  and  some  forei«^ii  melons  have  proved  to  be 

wilt-resistant,  and  hybrids  between  them  and  the  native  \'ai*ieties  were 
also  resistant  and  innnensely  productive.  An  endeavor  is  being 

made  to  tix  a  t3'pe  of  these  hybrids.  We  have  also  succeeded  in 
obtainino-  resistant  selections  from  American  varieties.  With  tomato 
and  cabbage  a  similar  line  of  work  has  been  started,  with  promise  of 

success.  Further  tests  of  the  variety  of  cowpeas  known  as  "Little 
Iron,''  resistant  to  wilt  and  root  knot,  have  been  made  during  the  3'ear, 
and  even  in  the  worst  infected  soils  this  variet}'  has  proved  perfectly 
resistant.  It  has  been  crossed  with  heavier  yielding  varieties,  with  the 

hope  of  obtaining  improved  strains. 

CALIFORNIA    VINE    DISEASE. 

Attention  has  been  called  from  time  to  time  to  the  progress  that  has 
been  made  in  efforts  to  find  a  method  of  controlling  the  California  vine 

disease,  a  malady  the  cause  of  which  still  remains  unknown.  Experi- 
ments with  grafting  stocks  have  been  in  progress  in  the  center  of  the 

badly  infected  district  for  over  eight  years.  These  experiments  have 
included  the  grafting  of  some  400  acres  of  vines,  the  enterprise  being 
conducted  in  cooperation  with  leading  viticulturists  in  California.  The 
Lenoir  vine  is  resistant  to  the  disease,  and  its  use  either  as  a  top  graft 
or  as  a  root  upon  which  to  graft  other  varieties  has  been  found  effectual 
in  resisting  the  disease. 

New  varieties  of  grape,  which  have  received  Lenoir  blood  through 

h3''bridizing,  have  shown  great  resistance  to  the  same  disease. 
So  far  as  this  experiment  has  gone,  therefore,  it  seems  probable  that 

a  satisfactoiy  means  of  permanently  overcoming  the  disease  has  been 
found. 

TIMBER   TRESERVATION   AND    SEASONING. 

The  work  of  timber  preservation  and  seasoning  has  been  conducted 
by  the  cooperation  of  the  Bureau  of  Plant  Industry  and  the  Bureau  of 
Forestiy.  The  saving  caused  by  improved  methods  of  cutting  timber 

to  insure  longer  life  has  alread}"  been  veiy  great.  In  one  instance  about 
§50,000  was  saved  in  six  months.  Extensive  tests  were  carried  on  in 
cooperation  with  railway,  telegraph,  telephone,  and  mining  companies, 
to  determine  the  amount  of  water  evaporated  from  timber.  Drying 

out  timber  according  to  methods  suggested  b}^  the  Department  has  led 
to  a  great  saving  in  freight  and  increased  length  of  life  of  the  timber, 
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besides  re.sult'm<jf  in  a  s:i\  Ihl;'  of  lultor  in  Ii:iii(iruio-  it.  X'iirious  pre- 
S(M'\:i( '\  ('  pioccsx's  li:i\('  been  tested  (hiring*  (he  ycai',  juid  consider- 

able adviuice  has  been  made  in  this  art  as  the  result  of  the  Department's 
iiivestiiiation><.  Our  aim  is  to  scM-ure  a  ])rocess  which  will  ])e  so  cheap 
and  elVective  as  to  make  it  within  tlie  reach  of  even  the  small  user 
of  timber. 

WOKK    Wni!     MISIIROOMS. 

.\n  industry  of  considcra))le  importance  has  spruni,^  u})  in  fhisc(jun- 

try  in  tlie  ̂ -rowini;-  of  mushrooms  for  market;  but  so  fai*  il  has  not 
reached  (jifreat  proportions,  owing  to  the  fact  that  most  of  the  spawn 

has  to  be  imported.  Wc  also  import  in  the  shape  of  canned  mush- 

rooms about  2,300,000  pounds  annual!}^,  principally  from  France. 
There  is  no  reason  why  this  important  food  plant  should  not  be  grown 
here  to  a  suihcient  extent  to  cover  all  our  needs.  One  of  the  greatest 

dilliculties  of  mushroom  growers,  both  in  this  country  and  in  P^uropc, 

has  been  the  uncertainty  of  growing  a  productive  spawn  of  high 

vitality,  and  so  far  practicall}^  oiily  ouq  variety  of  mushroom  has  been 
cultivated  commerciall}^  The  Department  has  now  discovered  a  simple 
and  practical  method  by  which  wx  have  produced  a  high  grade  of 

spawn,  not  onl}'  of  the  cultivated  mushrooms,  but  of  man}^  of  the  wild 
sorts  which  it  is  desirable  to  cultivate.  The  perfection  of  a  simple 

and  etfective  method  of  propagation,  as  above  stated,  applicable  to  all 

varieties  of  mushrooms,  is  probably  the  most  important  step  in  mush- 
room culture  that  has  ever  been  made. 

DRUG   AND    MEDICINAL   PLANTS. 

The  extensive  importations  of  crude  drugs,  amounting  to  more  than 

83,000,000  annuall}^,  have  led  to  mau}^  attempts  to  cultivate  drug  plants 

in  this  countr3^  In  most  instances  this  work,  entered  into  b}-  persons 
who  were  without  adequate  information  in  regard  to  the  conditions 

required,  has  resulted  in  discouragement  and  loss.  Experiments 

undertaken  b}"  the  Botanist  to  determine  the  actual  cost  of  producing, 

cui'ing,  and  preparing  for  market  certain  kinds  of  crude  drugs, 
especiall}'  leaves  of  plants  like  stramonium,  indicate  that  the}^  can  not 
be  produced  profitably  unless  they  may  be  grown  where  land  and 

labor  are  cheap,  and  wdiere  the  growing  season  is  long.  An  experi- 
ment in  curing  the  leaves  with  artificial  heat  gave  very  promising 

results,  and  if  this  method  proves  to  be  entirely  satisfactory  a  great 
saving  in  time  and  labor  will  be  accomplished  in  this  part  of  the  work, 

with  the  assurance  of  greater  uniformit}^  in  the  product. 
The  cultivation  of  golden  seal,  seneca  snakeroot,  and  other  similar 

native  drug  plants  that  are  becoming  exterminated  in  the  wild  state, 

has  been  begun  on  a  small  scale,  to  secure  definite  knowledge  in  regard 

to  their  life  habits  and  to  determine  the  conditions  under  which  they 

3     A1903   3 
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Uiiiy  be  ciiltiviitt'd.  Uwiiii^*  to  tlie  iiicrcusinj^"  cleniund  for  tljcm  and 
their  rapid  disap])ea ranee  from  the  forests,  tlieir  siieeessful  domesti- 
eatioii  is  extremely  desira))!*'. 

roiSONOUS   PLANTS. 

The  important  results  from  the  poisonous-plant  investigations  con- 
ducted by  the  Botanist  in  previous  3^ears  have  been  followed  by  an 

increased  demand  for  further  work  along  this  line.  The  annual  loss 

of  sheep  from  eating  poisonous  plants  on  the  ranges  of  the  Northwest 

has  been  estimated  to  exceed  f*400,000.  There  arc  also  very  consider- 
able losses  among  cattle  and  horses  on  the  ¥/estern  ranges,  due  to  death 

camas,  loco  weed,  and  other  poisonous  plants.  Besides  a  large  amount 
of  miscellaneous  worlv  in  this  direction,  with  the  accumulation  of 
important  information  in  regard  to  various  kinds  of  poisonous  plants, 

special  investigations  have  been  made  with  two  important  groups — 
death  camas  and  the  lupines. 

The  excellent  lupine  forage,  which  has  been  avoided  b}-  many  stock- 
men because  they  lacked  knowledge  of  the  character  of  its  poisonous 

properties,  may  be  utilized,  providing  certain  precautions  are  regarded. 

Sheep  must  not  be  allowed  to  eat  freely  of  lupines  when  coming  hun- 
gry and  thirsty  from  a  drv,  barren  range.  Some  other  food,  prefer- 

ably of  a  succulent  character,  and  a  plentiful  supph^  of  vrater  should 
be  given  to  animals  grazing  on  lupines. 

FIBER   PLANTS. 

The  importation  of  vegetable  fibers  amounts  to  more  than  $30,000,000 

annually,  and  the  quantit}'  is  continuall}^  increasing;  yet  it  is  scarcel}^ 
sufhcient  to  meet  the  demands  of  our  increasing  cordage  and  textile 

industries.  There  are  areas  in  this  countr}^  where  soil  and  climatic 

conditions  arc  as  well  suited  to  the  growth  of  llax  and  hemp  as  an}-- 
where  in  the  world;  yet  nearl}^  all  of  the  liax  liber  and  more  than  half 
of  the  hemp  fiber  used  in  our  manufactures  is  imported.  To  compete 

successf ulh^  with  the  foreign  product,  our  farmers  must  produce  a  fiber 
of  equal  or  superior  qualitj^  at  a  relatively  low  cost.  Tlie  first  requi- 

site for  superior  qualit}^  of  fiber  is  an  improved  variety  of  the  flax  or 
hemp  plant.  With  this  object  in  view,  seeds  of  improved  foreign 
varieties  are  being  imported,  and  selections  of  seed  arc  being  made 

from  American-grown  plants.  Keduction  in  the  cost  of  producing 

the_,  fiber  must  be  brought  about  mainly  b}^  the  introduction  of 
improved  methods  of  handling  the  crops  and  the  substitution  of 

machinery  for  the  large  amount  of  skilled  hand  labor  which  has  here- 
tofore been  regarded  as  necessary  in  the  preparation  of  the  fiber. 

Carefully  conducted  experiments  are  needed  to  demonstrate  the  prac- 

ticabilit}'  of  new  methods  that  will  reduce  the  cost  of  production. 
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IMI'UOYEMKNT    IN    MANILA    FlUKK. 

iSIanihi  lihor  is  the  str(jnL.',i'st  ;hkI  most  iiiii)ortiuit:  nwilcritil  used  in 

the  UKinul'ucture  of  the  better  «j^nide.s  of  eordaj^c.  With  a  ̂ reatl}' 
increased  demand  (Imin^-  the  past  live  years,  and  eonsecjuent  hij^h 
prices,  a  tendency  arose  among*  rhilippine  producers  of  manihi  lil)cr 
to  siieriiice  quality  for  (piantity.  Importations  showed  carelessness  in 

preparint,^  and  in  g'rading-  the  liber,  a  condition  that  tlireatened  serious 
injury  to  the  market  for  this,  the  most  important  product  of  the 
niili[)pine  Islands.  After  careful  examination  of  the  liber  in  the  bales 

as  imported,  a  report  was  forwarded  to  the  Philippine  g-overnmcnt,  by 
whom  immediate  action  was  taken  and  a  thorough  investigation  made 
of  the  production  of  manila  fiber  in  the  lield  and  its  preparation  for 

export.  A  law  has  been  drafted  by  the  Philippine  government  regu- 
lating the  methods  of  cleaning  the  fiber,  and  also  to  provide  for  inspec- 

tion of  liber  to  be  exported.  The  higher  standard  of  quality  and  the 

uniformity  of  grade  assured  under  this  law"  w^U  not  only  result  in 
great  satisfaction  to  the  manufacturers  and  users  of  manila  cordage, 
but  it  will  tend  to  still  further  increase  the  market  for  this  most  useful 
fiber. 

GRAIN-GRADING    METHODS. 

The  inspection  and  grading  of  grain,  which  is  a  prominent  feature 

of  our  grain  business,  has  been  the  cause  of  some  apparently  Avell- 
founded  dissatisfaction  in  both  our  domestic  and  foreign  trade.  The 
chief  cause  of  this  has  been  that  grain  inspectors  have  had,  as  a  rule, 
no  adequate  means  of  educating  their  judgment,  upon  which  they 

must  reh'  for  the  greater  part  of  their  work,  and  the  inspection  depart- 
ments have  had  no  verj^  satisfactory  apparatus  for  settling  disputed  or 

appealed  cases.  During  the  past  year  the  Department  has  developed 

an  apparatus  for  determining  the  moisture  content  of  grain,  particu- 
larly corn.  This  apparatus,  essentially  an  air  bath  and  a  delicate 

balance,  enables  any  inspector  or  wareliouscman  to  determine  the  con- 
dition and  probable  keeping  qualit}^  of  corn;  since  excessive  moisture 

is  the  principal  cause  of  deterioration  in  this  cereal. 

Methods  of  accurateh'  measuring  essential  qualities  and  defects  of 
any  sample  of  grain  are  a  necessaiy  preliminar}"  to  a  satisfactory  sys- 

tem of  grain  grading.  The  Department  is,  therefore,  endeavoring  to 
learn  what  these  essentials  are  for  each  class  of  grain  and  how  they 
can  best  be  measured,  so  that  grain  inspectors  may  have  available  the 
means  to  do  their  work  with  the  highest  possible  degree  of  efficieuc3\ 

The  general  adoption  of  such  methods  is  likeh'  to  be  of  great  benelit 
to  the  grain  trade,  as  it  will  naturally  result  in  greater  deliniteness  of 
rules  for  grades  and  more  uniform  work  by  inspection  departments. 
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FOKEIGX    (()M1»AUKI)    WITH    DOAIKSTIO    CI.OVKll    SKEI). 

For  the  past  two  yours  cooponitivo  work  has  })ooii  carried  on  between 

the  lUuvaii  of  IMant  Industry  and  several  of  the  aj^ricultural  experi- 
ment statii)ns  to  determine  the  relative  value  of  foreign  and  domestic 

red  ck)ver.  The  seed  raised  in  this  country  has  oivon  a  hirger  yiekl 
of  hay,  though  one  sample  from  Russia  gives  promise  of  a  good  yield 
in  the  northern  tier  of  States.  Experiments  will  be  undertaken  to 

determine  the  relative  feeding  values. 

TYPE    LOCALITIES    AN])    CHANGE    OF    SEED. 

The  work  done  on  foreign  and  domestic  clovers  shows  that  there  is 

a  marked  eli'ect  on  general  thriftiness,  3'ield,  and  earliness  when  seed 
from  one  locality  is  soavu  in  another  where  it  is  su])jected  to  different 

conditions  of  climate  and  soil.  Und<'r  the  present  methods  of  handling 
in  this  country,  the  seed  is  all  brought  together  at  the  large  market 

centers,  where  it  is  bulked  and  graded  according  to  appearance,  with- 
out regard  to  place  of  growth.  This  seed  is  then  distributed  to  the 

small  dealers  throughout  the  clover-growing  area.  While  the  indis- 

criminate mixture  and  chano-c  of  seed  resulting  from  this  method  of 
handling  may  prove  bencticial  in  some  cases,  it  is  often  undoubtedly  a 
distinct  disadvantage. 

The  seed  of  all  of  our  grass  and  forage  plants,  as  well  as  much  of  our 

vegetable  and  grain  seed,  is  produced  under  similar  conditions,  thus 

preventing  an}-  knowledge  of  origin  or  special  adaptability. 
A  thorough  stud}'  should  be  made  of  our  principal  crops  to  deter- 

mine the  t3'pe  or  best  locality  for  seed  production,  as  well  as  the 
advantao-e  or  disadvantag-e  of  changing  seed  from  one  locality  to 
another,  and  the  limits  within  which  this  should  be  done. 

A  study  should  also  be  made  of  both  the  foreign  and  domestic  seed 

production  of  the  crops  of  which  we  now  import  large  quantities,  so 
that  the  domestic  production  may  be  aided  and  encouraged  as  far  as 

possible. 
DEMONSTRATION   WORK   WITH    FORAGE    CROPS. 

The  office  of  Grass  and  Forage  Plant  Investigations  has  put  in  the 

held  a  number  of  agents,  whose  dut}"  it  is  to  visit  farmers  in  sections 
where  forage  plants  are  needed  and  arrange  with  them  to  grow  a 

small  area  of  some  crop  which  is  known  to  be  valuable  in  that  section. 
In  this  way  much  interest  has  been  created  in  crops  which  were  new 

or  comparatively  so,  particularl}'  in  the  cotton-growing  States.  As 
a  result  of  this  work,  there  is  now  a  decided  movement  toward  a 

diversified  S3'stem  of  farming. 
In  addition  to  the  above,  a  number  of  small  demonstration  farms  have 

been  established,  on  which  various  grasses  and  forage  plants  are  grown 
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inulci"  {\\o  (lii'cct  sii|)('i-\  i^ioii  of  olliccrs  (»!'  (lie  Dcpiirtinoni.  'Hiosc 
faiMus  iwv  \  isih'd  l>y  liiin'<'  iiiimlx'is  of  rui'incfs  \vlio  by  (his  means 

:ic(luiro  an  intcMH'st  in  (Ik*  ciops  juid  somi*.  knowhul^j^c  conccM'nlni;'  thv'w 
cuhivation  and  utilization.  In  othci'  words,  new  and  \alua})l('>  crops 

are  Ixdni^"  rai)!dly  introduccfl  into  many  sections  of  tJie  countr}'  where 

j^rt'ater  divcrsilication  ol'  crops  is  ncnuled. 
WII.l)     HAY. 

In  1890,  15,-i57,000  acres  of  wild  grasses  were  cut  for  hay  in  tliis 
country.  During  the  present  season  the  grasses  thus  utilized  have 

l)e(Mi  studied  with  a  view  to  ascei'taininof  their  relative  a^rricultural 
value.  Much  important  information  has  been  gained,  and  some  of 

these  grasses  have  l)een  found  which  possess  characteristics  that  will 

enable  us  to  bring  them  into  cultivation,  particularly  in  the  arid  and 

semiarid  regions  of  the  West.  We  are  now  gathering  considera])le 

seed  of  four  or  five  of  the  most  important,  with  a  view  to  introducing 
them  on  cultivated  land. 

LEGUMINOUS    CROPS. 

One  of  the  most  important  movements  which  has  occurred  in 

American  agriculture  is  now  in  ])rogress.  It  is  the  general  intro- 
duction of  alfalfa  as  a  hay  and  pasture  crop.  During  the  present 

season  good  crops  of  alfalfa  have  been  groAvn  ])y  our  experimenters 

in  almost  ever}'  State  in  the  Union. 
Other  leguminous  crops  are  receiving  a  large  share  of  attention. 

The  Department  has  secured  some  seventy-five  varieties  of  soy  beans, 

and  has  grow^n  them  for  two  seasons  with  a  view  to  finding  varieties 
adjiptcd  to  different  climatic  conditions.  Within  another  year  we 
shall  be  ready  to  begin  the  introduction  of  a  number  of  the  best 

varieties.  Varieties  have  been  found  adapted  to  practicallv  all  parts 
of  the  country. 

The  cowpea  continues  to  receive  a  large  share  of  attention  in  our 

demonstration  work.  We  are  attempting  to  add  largely  to  the  acreage 
of  this  important  crop  in  the  cotton  States.  Varieties  have  been 

secured  adapted  to  the  Northern  States  as  well. 

A  number  of  new  legumes  have  been  secured  and  are  being  propa- 
gated with  a  view  to  obtaining  seed  for  introduction  work  in  the  near 

future. 

RANGE   INVESTIGATIONS. 

Fifty-eight  square  miles  of  typical  range  land  near  Tucson,  Ariz., 
have  been  put  under  fence  during  the  year.  Careful  studies  are  being 
carried  forward  on  this  area,  with  a  view  to  determining  the  result  of 

protecting  the  now  exhausted  range  from  the  depredations  of  stock. 
In  the  State  of  Washinijrton  we  have  demonstrated  that  the  mountain 
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rant»es  may  be  restcx'ked  with  t»ra.',S(\s  ))y  using  seetl.  Our  investi^.'-a- 
tioiis  hiivo  uLso  .showu  that  the  r?uit>-OH  in  that  section  may  be  so  handled 
as  to  largely  increase  their  productive  capacity;  but  in  order  to  do  this 
it  is  believed  to  be  demonstrated  that  it  is  necessary  for  those  who 

graze  stock  upon  the  ranges  to  control  a  definite  area  of  range  land, 

SOIL   AM)   SAND   BINDERS. 

A  representative  of  the  office  of  Grass  and  Forage  Plant  Investiga- 
tions during  the  past  season  studied  the  extensive  work  on  s</il  and 

sand  binding  that  has  been  done  in  Europe.  After  two  hundred  years 
of  experience  in  Europe  it  has  beeu  shown  that  drifting  sand  can  be 
controlled.  ^Vork  has  been  undertaken  with  this  end  in  view  at  The 

Dalles,  Greg. ;  Astoria,  Greg. ;  on  the  eastern  shore  of  Lake  Michigan, 
and  at  several  points  on  the  Atlantic  coast.  In  many  places  these 

drifting  sands  ha\'e  covered  up  extensive  areas  of  valuable  farm  land. 
In  other  cases  they  have  encroached  upon  cities,  and  have  even  buried 
portions  of  them.  In  still  others  they  have  interfered  seriously  with 
railroad  traffic. 

CASSAA'A. 

Studies  b}'  agents  of  the  Department  have  shown  that  the  cassava 
crop  is  of  great  importance  in  the  region  adjacent  to  the  Gulf  as  a 
feed  for  cattle  and  hogs.  This  crop  has  been  grown  in  a  desultory 
way  in  Florida  for  nearly  half  a  century.  The  value  of  the  crop  has 
been  known,  but  there  have  been  two  principal  difficulties  in  the  way 
of  its  cultivation.  The  first  is  that  it  is  propagated  from  sections  of 
the  stalk,  and  these  arc  very  difficult  to  keep  during  the  winter  season. 

Growers  have  now^  been  found  who  have  ap^rarcntly  solved  this  diffi- 
culty, and  a  number  of  the  best  methods  of  keeping  the  seed  stems 

will  be  tested  on  a  large  scale  by  the  Department  this  winter. 

The  other  difficulty  relates  to  securing  a  stand.  It  has  been  demon- 
strated that  it  is  practicable  to  sprout  the  cuttings  in  hotbeds  and 

transplant  them  into  the  field  afterwards,  and  in  this  manner  to  secure 
almost  a  perfect  stand,  thus  doubling  the  average  yield.  Arrangements 
have  been  made  to  give  this  method  a  thorough  trial  next  season. 

The  importance  of  this  w^ork  will  be  better  understood  when  it  is  known 
tliat  an  acre  of  cassava  yields  as  much  food  value  as  8  to  10  acres  of 
corn  in  the  section  where  cassava  is  grown. 

rOMOLOGICAL   INVESTIGATIONS. 

In  no  other  countr}"  in  the  world  has  fruit  culture  attained  such  large 
propoi-tions  as  in  the  United  States.  Favored  with  a  broad  range  of 
latitude,  alfording  great  variety  of  soil  and  climatic  conditions,  there 
are  but  few  fruits  of  the  temperate  zone  that  are  not  now  produced 
on  a  commercial  scale  within  our  borders.  The  track  of  the  pioneer 

has  ever3'where  been  marked  by  the  planting  of  orchards  and  vineyards. 
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In  i'crtniii  ro<;^ioiis  the  ])i-()ducti(ni  of  fruits  and  (heir  ])i'()ducts  Ims 
become  tlie  clilof  fcsiiure  of  aoTicultin-al  life,  and  the  wcdfarc  of  the 

people  therein  is  lar<j;'ely  de[)endent  upon  the;  successful  ))iodu'ti()n, 
Imrvest,  and  sale  of  siieh  fruits  as  the  p(»aeh,  a])ple,  ̂ Tap(>,  oran^(\  and 

several  otluM's.  In  all  sueh  I'ej^ions  the  (juestion  of  adaptahility  of 

tv]'H\s  and  varieties  to  soil  and  eliniatic  conditions,  and  their  suitu1)ilit y 

foi-  ih(>  ])ui"poses  for  which  they  are  to  Ihj  used,  becomes  a  most  impor- 
tant one  fi'oni  the  economic  standpoint.  Unlike  the  grower  of  j^-rain 

or  v(\o*etal)les,  the  orchardist  or  vineyardist  must  invest  y(,^tirs  of  time 
and  labor,  in  addition  to  the  ori<^'inal  outlay  for  land  and  stock  for 

plantinii",  ))efore  his  plantation  attains  sufficient  a^-e  to  hei^in  to  yield 
a  return.  It  is  therefore  of  the  utmost  importance  that  there  sliould 

be  accessible  to  him  information  regardinfr  the  distinct  characteristics 
of  fruit  varieties,  their  particular  requirements  as  to  soils  and  ( limate, 

their  times  of  ripening,  and  suitability  for  pailicular  uses,  such  as 

shipment  to  distant  markets,  use  in  canning",  dr3'ing,  preserving,  etc. 
One  of  the  important  duties  of  the  Pomologist  and  the  force  engaged 

under  him  is  to  accumulate  and  interpret  the  results  of  individual 

experience  along  these  lines  throughout  the  countr}",  so  that  it  may  be 
furnished  to  the  interested  public  in  convenient  form  for  their  guidance 
in  fruit  culture. 

FRUIT    JIARKETINd    AND    STORAGE. 

Some  of  the  most  pressing  and  important  questions  relating-  to  the 
fruit  industry  are  those  that  grow  out  of  the  present  tendency  in 
horticulture  to  produce  each  fruit  in  that  section  where  it  can  be 

grown  best  or  to  mature  at  a  certain  desired  time,  even  though  that 
locality  be  thousands  of  miles  from  the  market  where  the  product  will 

be  consumed.  These  problems  ma}^  be  characterized  as  those  relating 
to  marketing  and  storage.  Their  solution  lies  at  the  foundation  of 

development  of  important  export  trade  in  fruits,  and  is  hardh^  of  less 
moment  in  connection  with  that  portion  of  the  crop  which  is  used  at 
home. 

Some  of  the  questions  involved  are  with  regard  to  the  best  methods 

of  harvesting,  grading,  packing,  and  transporting  each  fruit,  with  ref- 
erence to  accomplishing  its  safe  and  economical  delivery  at  its  desired 

destination;  also  with  regard  to  the  suitability  of  the  variety,  packing 

and  package,  to  the  needs  of  the  consumers,  who  arc  to  be  the  pur- 
chasers if  profitable  trade  is  to  be  built  up.  These  questions  are  of 

especial  importance  in  connection  with  the  export  trade,  and  a  series 

of  experimental  shipments  is  being  made  to  obtain  light  upon  these 

points. 
Through  these  experiments,  which  have  been  conducted  on  a  com- 

mercial scale,  chiefly  through  the  ordinar}'  channels  of  trade,  it  has 
been  demonstrated  that   the    Bartlett  pear,  a  choice  but  perishable 
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fruit,  of  which  there  is  fiv(jiiontly  so  hir«»(^  a  siir[)liis  in  our  Eastern 
States  as  to  depress  prices  to  a  point  wheie  tlie  producer  receives  littlo 

return  for  his  hibor,  can  be  successfully  and  protita))ly  shipped  in 

refrigeration  across  the  Atlantic  and  sold  at  prices  that  yield  a  j^ood 
net  advance  over  home  value. 

Klberta  peaches  from  Georgia  and  Connecticut,  and  several  varie- 
ties of  sununer  apples  from  Delaware,  can  be  landed  in  London  in 

prime  condition  when  tlie  climatic  conditions  at  time  of  shipment  are 
favorable;  and  they  are  likely  to  meet  with  good  demand  at  fair  prices. 

It  is  gratifying  to  note  that  commercial  shippers  are  following  the 

work  of  the  Department  along  these  lines  with  keen  interest,  and  pre- 
paring to  make  extensive  shipments  of  such  fruits  as  are  found 

capable  of  profitable  handling  in  this  way. 

A  notable  event  of  the  year  was  the  inauguration  of  direct  ship- 
ments of  American  winter  apples  to  Paris  through  the  instrumentality 

of  the  Department.  As  was  anticipated  from  previous  investigations 

made  by  the  Department,  russet  varieties  were  found  to  have  prefer- 
ence to  red  apples  in  that  market,  and  where  sound  and  free  from 

blemish  were  in  good  demand  at  high  prices.  The  opportunity  to 

develop  trade  in  this  line  appears  excellent. 
Numerous  and  comprehensive  tests  of  other  fruits  are  under  way, 

and  ma}^  be  expected  to  j^eld  decisive  results  in  due  time. 
The  storage  of  fruits  at  low  temperatures  to  retard  their  ripening 

and  decay  for  a  sufHcient  time  to  permit  them  to  be  handled  to  the 

mutual  advantage  of  the  grower  and  the  consumer  has  assumed  very 

large  proportions  in  this  country,  chiefly  within  the  past  decade.  It 
has  been  demonstrated  beyond  question  that  all  fruits  destined  for 

preservation  in  cold  storage  should  be  stored  quickly  after  removal 

from  the  tree;  a  uniform  temperature  of  32°  retards  the  ripening 
processes  of  apples,  pears,  and  peaches  more  than  higher  tempera- 

tures, without  an}^  noticeable  injurious  effect  upon  their  flavor.  It 
has  also  been  demonstrated  that  certain  delicate  fruits,  like  the  Bart- 
lett  pear  and  tlie  peach,  which  ripen  in  hot  weather,  require  quick 
cooling  after  entering  the  storage  room,  and  that  this  can  probably 

best  be  accomplished  by  storing  in  small  rather  than  large  packages. 

STUDIES   OF   GRAPES   AND    GRAPE   GROWING. 

In  addition  to  continuing  the  work  of  thoroughly  testing  the  large 

number  of  varieties  of  European  tiible  grapes  in  the  cooperative 

experimental  vineyards  in  North  Carolina  and  Florida,  a  comprehen- 
sive investigation  of  certain  viticultural  problems  relating  to  the  vine 

industr}^  of  the  Pacific  coast  has  been  started. 
The  rapid  and  extensive  development  of  grape  culture  in  California 

is  one  of  the  most  striking  features  of  our  fruit  industr3\     Based 
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almost  cxclusi\('ly  upon  (lu^  Imho^x'sui  j^i-apo  spoci(»s,  iis  it  is,  vineyard 

iiH'thods  modchMl  after  (hose  of  llu'  Old  \\'(»i-ld  ar(3  more  sii(;cessful 
tluMo  llian  in  (he  Niiievard  i-('<j^i()iis  of  the.  Kastrni  Stat<'s,  wliere  th(i 

njiti\(^  s])(M'i(^sof  oi'api*  arc  Uk^.  main  dcpiMidencc.  The  fertile  soil  and 
fa\()ral)l(^  climalic  conditions  in  California  have  in  g(;neral  resulted  in 

lar<>'e  yields  and  good  profits  to  tiu'  grower. 
Certain  serious  difliculti(!s  ha\'(^.  arisen,  however,  which  i('((uii"C 

inmicdiate  attention.  Among  these  may  ])e  mentioned  the  general 

infci^tation  of  the  important  vineyard  sections  with  the  destructive 

IMiylloxcra,  VnIucIi  preys  upon  thp  roots  of  the  European  grape.  The 

general  princii)les  of  the  method  of  com])ating  this  insect  through  the 
use  of  resistant  stocks  have  been  demonstrated  ))y  entomologists,  but 

the  practical  application  of  these  involves  many  important  vineyard 

problems  which  properly  fall  to  the  viticulturist.  Among  the  most 

im})ortant  of  these  is  the  relative  adaptability  of  the  known  resistant 

stocks  to  the  leading  vineyard  soil  t3^pes  and  the  congeniality  of  the 
principal  commercial  varieties  of  foreign  grapes  to  these  resistant 
stocks. 

In  cooperation  wdth  the  California  Agricultural  Experiment  Station 

and  the  office  of  Seed  and  Plant  Introduction  of  the  Bureau,  experi- 

mental vineyards  have  been  established  at  Fresno  and  Oakville  in  con- 
nection with  this  work. 

WORK   AT    THE    ARLINGTON    FAR]M. 

APPLES    AND    PEACHES    IN    NURSERY. 

There  are  now  growing  in  the  nurser}^  some  400  varieties  of  apples, 
the  scions  of  which  have  been  secured  from  bearing  trees  known  to 

be  true  to  name.  The  peach  list  embraces  150  sorts  chosen  with  equal 

care.  These  collections  have  been  carefully  selected  to  represent  the 

sorts  now  commercialh^  grown  in  the  several  important  apple-growing 
regions  of  the  United  States,  together  with  a  carefully  chosen  collec- 

tion of  varieties  which  show^  promise  of  becoming  additions  to  the 
commercial  list. 

The  aim  of  these  plantations  is  that  the}^  shall  form  a  basis  for  the 
comparative  study  of  varieties  when  grown  under  like  conditions,  in 

order  that  the  influence  of  climate  on  horticultural  varieties  ma}"  be 
observed,  to  afford  basis  for  ta^xonomic  studies  upon  cultivated  varie- 

ties, and  to  furnish  fresh  fruits  for  comparative  studies  and  identifica- 

tion of  varieties,  as  well  as  material  for  further  extending  ph3'siological 
studies  upon  the  keeping  of  fresh  fruits  in  artificial  storage. 

ORNAMENTAL    TREES    IN    NURSERY. 

The  nurser}"  at  present  contains  several  thousand  seedling  oaks, 
ashes,  and  maples,  which  have  been  grown  from  seeds  gathered  from 
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trees  of  note  in  the  District  of  C'ohunljiu.  These  tree>.  if  sent  to 
Schools,  parks,  and  other  outdoor  iniprovenient  oij^anizations  of  the 

countr}',  will  prove  objects  of  interest,  and  will  ])e  appreciated  because 

of  the  sentiment  attachinj*"  to  the  place  of  their  orij^^in. 

KVI'KUIMKXTAL    FKCIT    IM.A.NTATIO.V. 

A  further  fruit  i>lantation  upon  the  Arlington  Farm,  consisting  of 

1,000  trees,  is  designed  as  a  basis  for  studying  the  plusiological  action 

of  the  various  insecticides  and  fungicides  upon  the  health  and  lon- 
gevitv  of  troos. 

ci:  \  \i:i:i:i:v    i-i  \\  i  \  Jlov. 

A  small  typical  cranberry  pi:iutation  is  1-eing  established  upon  the 

farm,  in  order  to  determine  the  adaptabilit}'  of  the  plant  to  the  cli- 
mate and  the  lowlands  Iving  alono-  the  streams  of  eastern  Virijinia  and 

]Mar viand.  There  are  many  thousands  of  acres  of  hind  now  Iving 

idle  that  miiifht  be  made  remunerative  )>v  the  introduction  of  this 

crop  if  it  proves  suited  to  the  conditions. 

AHBORETIM. 

An  area  of  some  30  acres  adjacent  to  the  ])uildings  which  are  in 

course  of  construction  upon  the  farm  is  being  prepared  as  an  arbor- 
etum, in  which  will  be  arranged  in  an  instructive,  as  well  as  artistic, 

manner  all  the  native  and  exotic  trees  and  shrubs  which  can  be  grown 

here.  One  of  the  chief  reasons  for  beginning  this  line  of  work  upon 

the  Arlington  Farm  is  that  in  this  latitude  there  is  an  overlapping  of 
the  Northern  and  Southern  lioras  of  the  United  States,  which  allows 

the  successful  growing  of  a  nuich  greater  i-ange  of  species  than  can  be 
cultivated  either  farther  north  or  south. 

THE   POTOMAC    FLATS   TESTING    GARDEN. 

SWEET    POTATOES. 

An  extensive  variety  collection  of  svreet  jwtatoes  is  being  grown  on 
the  Potomac  Flats  area.  In  fact,  all  of  the  commercial  forms  and 

ty]xs  of  the  plant  known  have  been  assembled  and  are  being  raised, 

both  upon  the  sand}'  soil  of  the  Hats  and  upon  the  clay  loam  of  the 
Arlington  Farm;  also  at  one  station  in  Alabama,  one  in  New^  York, 
and  three  in  Ohio,  selected  to  cover  the  glacial  drift  soil  of  Ohio,  the 

glacial  drift  of  New  York,  and  the  prairie  soil  and  alluvial  river  deposit 

soil  of  Ohio.  The  variety  collection  is  designed  to  aiford  an  oppor- 

tunity for  taxonomic  studies,  while  the  growing  of  the  crop  upon  vari- 
ous soils  is  intended  to  o-ive  an  idea  of  the  influence  of  soil  conditions 

upon  the  development  and  culinary  pro|>ertics  of  the  root. 
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CKl.nJY. 

C'cKmt  Is  n'((.M\  in;^-  sju^cial  iiUention.  It  is  l)<'in«;-  orowii  under 
various  soil  ami  moisture  coiulitions,  from  \arious  dates  of  seed  sow- 

iiiLi",  Miul  under  tlu^  inlluenee  of  various  eommereial  fertilizers,  in  order 
to  li^arii,  if  possible,  the  partieular  faetor  in  environment  wliicli  deter- 

mines })ilhines.s  -  if  it  is  a  ((uestion  of  en\ironment  rather  than  an 
irdierited  tendenev  transmitted  l)y  the  seed  of  eertain  strains  and 
vnvi(>t  i(vs. 

ErFKCTS    OK    SIIADi:    ON    CKOl'S. 

The  physioloLifieal  eli'eets  of  shade  are  >o  marked  and  are  of  sueh 
eommereial  value  that  the  horlieultural  work  of  the  Department  will 

be  extended  to  cover  a  test  of  all  truek  erops  ulucli  ofl'er  any  advan- 
tages from  being  grown  in  shade.  The  work  of  the  present  season  has 

been  largely  eontined  to  the  use  of  eloth  and  slat  shades  u])on  eelery, 

caulillower,  lettuce,  cucumbers,  and  radishes.  As  rapidly  as  the  facili- 
ties of  the  Department  will  permit,  all  the  truck  i)lants  which  aro 

grown  for  leaf  production  will  be  submitted  to  the  inlluenee  of  shade. 
In  connection  with  this  work  the  atmospheric  and  soil  conditions  will 

be  carefully  studied,  with  the  hope  that  the  reason  w^hy  plants  behave 

in  a  dilt'erent  manner  under  shade  from  what  they  do  in  the  open  may be  determined. 

BEET-  SUGAR   IN DUSTIIY. 

The  beet-sugar  industr}^  is  developing  satisfactorily.  In  181>G 
29,i^20  tons  were  made;  one  year  ago  220,000  tons  were  made.  Care- 

ful estimates  put  the  crop  now  being  worked  up  at  200,000  tons. 

This  is  a  more  rapid  development  than  has  taken  place  in  sugar  mak- 

ing with  new  conditions  in  an}"  other  country.  The  future  of  the 
crop  dejxBnds  upon  the  adoption  of  economic  methods  in  lield  and 
factory.  Thc^ growing  of  seed  in  the  United  States  of  a  superior 
quality  is  assured,  which  will  result  in  much  richer  beets  and  better 

3'ields  than  from  imported  seed  that  is  never  lirst  class.  Heavier  ton- 
nage per  acre  will  come  from  better  farming,  and  more  economy  from 

intelligent  disposition  of  the  by-products.  The  industry  is  well 
established. 

TEA-CULTUHE    INYESTKiATIONS. 

"  During  the  year  the  work  on  growing  tea  has  been  continued  at 
Summerville,  S.  C,  and  a  new  station  has  been  put  in  operation  at 
Pierce,  Tex.  At  Sunmiervillc  further  work  has  been  carried  on  in 

the  testing  of  new  varieties,  new  machinery,  and  new  factory  methods. 
The  work  at  this  point  has  now  reached  a  state  where  more  attention 
can  be  given  to  the  improvement  of  the  teas  after  being  harvested. 
To  this  end  a  number  of  physiological  and  chemical  studies  have  been 
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nmcle  of  tlii^  pruiliict  at  (liUcrent  sta<^•('^5  with  ji  view  to  iiiiproviii<( 
iiK'tliods  of  curing'  unci  increasing  the  Ihivors  and  aromas  of  tiie  teas. 

1'Iie  new  methods  and  apparatus  introduced  ])y  Dr.  Charles  U.  Shep- 
ard,  and  used  in  the  manufacture  of  g'reen  teas,  have  proved  most 
satisfactory.  Kxperiments  have  been  carried  on  ([uite  successful!}'  in 
the  preparation  of  tea  tablets.  These  tablets  are  ̂ irepared  in  a  special 

machine  of  great  power,  the  result  being*  a  lirm,  polished  product, 
which  readily  falls  apart  in  boiling  water.  Improvements  have  been 
made  in  the  matter  of  polishing  and  linishing  the  teas,  all  of  which 
will  add  value  to  the  American  product.  Despite  the  fact  that  the 
season  has  been  a  very  unsatisfactory  one  for  a  number  of  reasons, 

the  yield  of  tea  will  probabl}'  approximate  9,000  pounds,  or  about 
what  vvas  raised  last  year.  A  favorable  season  would  have  given  a 
much  larger  production. 

At  Tierce,  Tex.,  cooperative  arrangements  have  been  made  with 
Mr.  A.  r.  Borden,  who  has  placed  at  the  disposal  of  the  Departhient  a 

large  tract  of  land  suitable  for  tea  growing,  and  has  arranged  to  pro- 
vide buildings  and  a  portion  of  the  labor.  The  Department  has  an 

experienced  man  located  at  this  station,  and  is  making  preparations  to 
put  out  at  least  50  acres  of  tea  the  present  autumn.  It  is  planned 
to  set  out  at  Pierce  at  least  100  acres  and  extend  the  plantation  as  the 
funds  permit.  The  labor  question  plays  an  important  part  in  this 
work,  but  it  is  believed  that  conditions  are  such  in  southern  Texas 
thtit  proper  labor  can  be  secured  without  difficulty.  Altogether,  the 
tea  investigations  are  in  quite  a  satisfactory  condition. 

FAR]M   MANAGEMENT. 

In  my  last  report  1  pointed  out  the  work  the  Department  was  inau- 
gurating in  the  matter  of  farm  management.  It  was  there  shown  that 

cliorts  were  being  made  to  bring  together  certain  facts  relative  to  the 

methods  of  managing  farms  in  certain  t^^pical  sections  of  the  country, 
the  object  being  to  use  this  information  in  improving  agricultural  con- 

ditions where  the  best  processes  had  not  been  followed.  There  is  a 
great  deal  of  valuable  work  to  do  in  this  connection,  and  there  is  no 
question  that  s\\stematic  studies  along  this  line  will  greatly  aid  in 

the  advancement  of  agriculture.  In  ever}^  communit}'  and  in  every 
section  there  will  be  found  farmers  who  are  much  more  successful 

than  others.  There  are  reasons  for  this,  and  it  is  these  reasons  that 
the  Department  is  endeavoring  to  determine,  so  as  to  point  the  way 
for  others  to  follow  along  the  same  successful  lines. 

Closely  associated  v;ith  this  work  are  the  demonstration  experiments 
which  the  Bureau  of  Plant  Industry  is  conducting.  These  have  for 

their  object  the  demonstration  of  the  value  of  certain  crops  and  cer- 
tain methods  over  those  which  may  be  in  use  or  existing  at  the  pres- 

ent time.     As  an  example  of  this  kind  of  w^ork,  ma}^  be  cited  what  is 
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bcino'  acconiplisliod  in  tlu'  introduction  of  {ilfsili'ji  jind  other  importimt 
foraj^c  crops  into  the  South  and  sections  of  tli(»  country  wherci  such 

crops  have  not  alread}'  hccu  ̂ rown. 

BUREAU  OF  FORESTRY. 

The  o])ject  for  which  the  Bureau  of  Forestry  exists  is  first  of  all  to 
secure  the  highest  permanent  usefulness  of  the  forests  in  the  present 

and  future  interests  of  the  country.  Anionej"  our  great  industries,  the 
luniher  industry  now  stands  fourth  in  importance. 

Lumbering  of  the  forests  now  standing  nuist  go  on  to  supply  imme- 
diate needs.  This  lias  made  it  necessary  to  find  how  to  make  conserv- 
ative lumbering  protitablc,  and  the  great  danger  has  been  that  the 

rising  price  and  growing  scarcity  of  lumber  would  not  of  themselves 
bripig  this  about  until  none  but  inferior  forests  should  be  left  on  which 
to  practice  forest  management. 

It  is  a  safe  assertion,  that  the  lumber  interests  of  the  United  States 

recognize  to-day  as  never  before  that  forestry  has  for  them  a  prac- 
tical commercial  value;  that  the  way  is  in  many  cases  already  open 

to  them  to  consider  conservative  lumbering  as  a  definite  business 

proposition;  and  that  this  condition  has  been  brought  a.bout  entirel}^ 
by  the  efforts  of  the  Bureau  of  Forestry  to  deal  with  the  concrete 

facts  of  a  problem  of  National  importance.  The  evidence  of  its  suc- 

cess is  not  onl}^  the  cases  in  which  lumber  companies  have  already  be- 
gun to  put  into  operation  its  plans,  prescribing  for  particular  tracts  how 

to  lumber  with  reference  to  future  production,  nor  the  applications 

which  have  been  made  for  similar  advice  elsewhere,  but  to  the  surpris- 
ing interest  in  the  subject  which  has  lately  been  evidenced  among  lum- 

bermen generall3\ 
It  is  greatly  to  be  hoped  that  the  Bureau  of  Forestry  may  not  be 

compelled  to  let  slip  this  opportunity  for  an  important  public  service 

b}^  inabilit}^  to  answer  the  demands  which  will  be  made  upon  it. 
Experience  has  shown  its  capacity  to  do  this  work.  The  wide  knowl- 

edge of  forest  conditions  and  of  methods  of  operation  whicli  it  has 

gathered,  and  the  organization  which  it  has  developed,  fit  it  to  under- 
take new  problems  W'ith  a  probabilit}^  of  success  which  can  be  looked 

for  in  no  other  quarter.  In  so  vast  a  country  as  ours,  and  under 

forest  and  economic  conditions  of  such  variet}',  the  task  of  revolu- 
tionizing the  long-established  methods  of  an  industrj^  like  the  lumber 

business  is  one  of  enormous  difBcult3\  On  the  ability  of  the  Bureau 

of  Forestr}^  to  demonstrate,  as  fast  as  opportunity  permits,  that  it  is 
good  business  for  lumbermen  to  conduct  operations  with  reference 
to  future  crops,  depends  in  large  measure  the  success  or  failure  of  the 

attempt  to  preserve  what  should  be  our  chief  sources  of  timber  sup- 

pi}'.     The  proper  equipment  of  tlie  Bureau  for  this  work  is  nothing 
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less  tlian  a  National  duty,  and  i  have  recomnioiidud  tliat  the  iinriiuil 

appro{)riati()n  for  its  use  he  suhstaiitially  increased. 

ADVANTAGES   OF    COOrEltATION    WITH    PU1V^\TE    OWNEIIS. 

Ill  eooperatiii<j;-  with  i)rivate  owners  the  Bureau  is  not  expending 
public  luouey  to  henetit  private  interests.  Scieutiiic  forestry — that 
is,  eidiii'litened  niaiuiiiement  based  on  an  accurate  forecast  of  what  a 
forest  can  be  made  to  produce  in  the  future — is  mipossible  without 
full  knowledge  of  all  the  forces,  natural  and  artilicial,  Avhich  affect  its 
productiveness.  This  involves  a  careful  study  of  lumbering  methods 
on  the  one  hand  and  of  the  forest  itself  on  the  other.  The  Bureau 

has  now^  in  its  possession  as  the  result  of  this  cooperati\'e  work  tlie 
tabulated  results  of  studies  in  many  States  from  Maine  to  California 

and  from  'Florida  to  Washington,  representing  a  total  of  recorded 
individual  measurements  in  the  forest,  the  number  of  which  would 
mount  to  scores  of  millions. 

This  vast  mass  of  material  has  been  gathered  mainl}-  at  the  private 
expense  of  the  owners,  who  have  received  the  expert  assistance  of  the 
Bureau.  Its  possession  makes  it  possible  continually  to  enlarge  the 

Held  of  forestry.  It  has  been  secured  b}^  making  its  accumulation  go 
hand  in  hand  with  practical  results.  Every  working  plan  prepared 
and  put  in  operation  has  meant  both  the  preservation  of  a  source  of 
National  wealth  and  an  addition  to  the  knowledge  necessary  for  the 
wise  use  of  the  public  as  well  as  the  private  forests  of  the  land. 

Two  considerations  nuist  be  urged  in  connection  with  present  con- 
ditions. The  tirst  is  that  cooperation  is  now  supplying  the  Bureau 

with  what  it  needs  for  Government  work  at  a  less  cost  than  would 

be  required  to  secure  the  same  result  independent!}'.  The  second 
is  that  the  speedy  introduction  of  management  on  private  lands  is 

a  matter  of  pressing  importance.  Forest  preservation  is  necessar}^  in 
the  interest  of  the  public  welfare.  Forest  destruction  on  a  large  scale 
is  now  in  progress.  It  can  be  checked  only  by  showing  that  it  is 

possible  to  use  the  forests  without  destro^^iug  them.  The  Bureau  of 
Forestry  is  doing  this,  and  there  is  no  other  agency  which  can  do  it. 

If  the  Bureau  does  not  put  forth  e\'ery  endeavor  to  introduce  con- 
servative management  among  private  owners,  the  public  interest  will 

suHer. 

While  it  is  true  that  hitherto  virtually  everj^thing  that  has  been 
done  in  this  countr}-  to  introduce  conservative  management  as  a  paying 
business  has  been  done  by  the  Bureau,  it  is  far  from  my  wish  that  the 
Bureau  should  continue  to  control  operations  for  private  owners  any 
longer  than  there  is  a  clear  and  imperative  need.  It  has  already 
entered  on  the  policy  of  detaching  from  its  staif  competent  men  tp 
take  charge  of  private  operations  when  called  upon  to  do  so,  in  spite 
of  the  fact  that  it  needs  the  services  in  its  own  work  of  all  the  trained 
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foresters  it  has  as  yet  Ix^c  ii  able  to  secure.  'Hie  Government  nervier, 
however,  is  the  natural  j^oal  toward  which  most  am})itiou.s  students  of 

fon^strv  will  strive  iK^eause  of  the  superior  opportunities  of  trainin<^ 
which  it  alVoitls. 

SCIENTIFIC    INVKSTIOATION    OF    FOllKHT    TKCMiLMMS. 

TIhu'c  is  dan;^'(M*  that  the  attention  whi<*h  the  ̂ vork  of  the  Bui'can  in 

promotin<4'  the  actual  mana^'ement  of  forests  natui*all\^  receives  may 
obscure  the  importance  of  the  investigations  wliich  it  is  conducting 

along  other  lines.  These  investigations  are  largel\^  scientiiic;  in  scope 

and  method,  but  alwaj's  entirely  practical  in  purpose  and  outcome. 
The  Bureau  is  the  recognized  source  of  information  for  the  country 

on  all  forest  subjects.  The  volume  of  its  great  and  growing  corre- 
spondence due  to  this  is  one  evidence  of  its  usefulness.  It  is  conduct- 

ing experiments  along  lines  which  have  received  the  entliusiastic 

approval  of  engineers,  constructors,  and  the  like,  to  determine  the 
strength  of  timbers.  It  is  discovering  how  to  treat  cheap  woods  vrith 

preservatives  so  as  to  make  it  commercially  practicable  to  su?jstitute 

them  for  more  expensive  kinds,  thus  virtually  adding  new  sources 

of  valuable  supply.  It  has  inaugurated  a  new  method  of  gathering 

crude  turpentine  which  has  revolutionized  v/ithin  a  single  3'ear  the 
naval  stores  industry  of  the  United  States,  with  an  annual  output 

of  ̂ 13,000,000  worth  of  turpentine  and  rosin,  whereby  the  3'ield  of 

tui'pentine  is  nearly  doubled  with  practically  the  same  expense  for 
labor,  and  the  life  of  the  tree  which  yields  the  turpentine  is  greatly 

prolonged. 

In  the  fall  of  1902  this  new  system  had  been  experimentali}'  in  com- 
mercial iise  for  a  single  season  on  the  tract  of  one  operator  in  Georgia. 

To-day  the  men  who  conduct  three-fourths  of  the  operations  in  the 

whole  Southern  pine  belt  have  adopted  it,  or  are  w^aiting  to  adopt  it 
as  soon  as  their  orders  for  the  necessary  apparatus  can  be  filled. 

FOIIEST  :vLiXxiGEMEXT. 

.  While  the  growing  willingness  of  the  private  owners,  in  whose 

hands  are  the  great  bulk  of  the  forests  of  the  countr}',  to  inquire  into 
the  possibilities  of  forestrv  in  connection  with  their  holdings  has 

opened  an  opportunity^  for  educational  work,  the  value  of  which  it  is 

hardl}^  possible  to  overstate,  a  larger  proportion  of  the  energies  of  the 
Bureau  has  been  given  during  the  past  year  to  introducing  forestry 
on  public  lands  than  ever  before. 

In  accordance  with  the  provisions  of  the  so-called  ]Morris  bill,  selec- 
tion has  been  made  and  approved  of  104,159  acres  out  of  a  total  of 

225,()()0  acres  of  land  in  the  Chippewa  Indian  reservations  in  northern 
Minnesota,  which  will    constitute   the    Mimiesota    National    Forest 
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Ro>^orvo.  Official  annoiinconioiit  of  the  second  selection  will  soon  he 

nuule.  Selection  of  ten  sections  to  be  reserved  from  sale  and  settle- 
ment has  also  been  made  and  approved.  Volume  tables  and  estimates 

of  the  total  stand  of  the  forest  have  been  prepared,  u[)(>n  which  will 
be  based  recommendations  for  the  reservation  from  lumbering  of  5 

per  cent  of  the  timber  for  seed  trees,  as  the  act  provides.  Trees  which 
will  not  be  cut  when  the  forest  is  lumbered  have  been  marked  on  more 

than  (),()()()  acres,  and  rules  which  will  control  the  lumbering  have  been 
prepared  and  have  been  approved  by  the  Secretary  of  the  Interior. 

A  working  plan  for  the  tract  of  the  United  States  Military  Acadeni}^ 
at  West  Point  Avas  prepared  at  the  request  of  the  Secretary  of  War. 
The  forest,  which  consists  of  hardwood  sprouts,  is  in  poor  condition, 

the  result  of  numerous  fires  and  injudicious  cutting.  The  plan  is  accom- 
panied by  forest  maps,  which  show  the  location  and  area  of  the  various 

types  of  forest,  and  provides  for  fire  protection  and  for  such  improve- 
ment cuttings  as  will  again  put  the  forest  in  a  sound  and  healthy  con- 

dition. This  plan  is  now^  being  put  into  efi'ect  under  the  supervision 
of  the  Bureau  of  Forestr3^ 

At  the  request  of  the  Secretary  of  the  Interior  working  plans  were 
prepared  for  three  Indian  reservations  in  Wisconsin,  which  include 
reconmiendations  for  their  protection  from  fire  and  rules  under  which 

they  shall  be  lumbered  w^ithout  unnecessary  damage  to  the  forest. 
ADVICE    FOR    PKIVATE    OWNERS. 

Ninety-four  applications  for  assistance  in  managing  forest  lands 
were  made  by  private  owners.  Of  these  applications,  37  were  for 
timber  tracts  and  57  for  wood  lots.  Since  the  Bureau  put  into  effect 

its  cooperative  scheme  of  assisting  private  owners,  applications  have 
been  received  for  advice  in  the  management  of  5,656,171  acres. 

Farmers  and  other  private  owners  of  small  tracts  of  woodland  through- 
out the  Nortlieast,  the  Middle  West,  and  the  South  Atlantic  States 

have  applied  in  increasing  numbers  for  the  assistance  of  the  Bureau 

in  the  management  of  their  tracts.  Fifty-eight  w^orking  plans  for 
wood  lots  were  prepared  last  3'ear. 

STUDIES    AND    WORKING    PLANS. 

Field  studies  of  five  large  timber  tracts  were  made  as  follows:  On 

39,000  acres  in  Berkeley  County,  S.  C. ;  on  2,321  acres  on  the  Susque- 
hanna River  above  Harrisburg,  Pa.;  on  16,000  acres  in  Mitchell,  Cald- 

well, and  Watauga  counties,  N.  C. ;  on  a  Longleaf  Pine  forest  in 

southeastern  Texas,  involving  field  work  on  300,000  acres,  which  occu- 
pied 35  men  for  four  months;  and  on  125,000  acres  in  northwestern 

Maine,  wdiich  occupied  32  men  for  three  and  a  half  months. 
Working  plans  are  in  preparation  for  the  following  tracts:  A  forest 

of  25,000  acres  in  Sullivan  County,  N.  FT. ;  a  forest  of  50,000  acres  in 
West  Virginia;  and  a  forest  of  3,000  acres  in  Grafton  County,  N.  H. 
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TIk*  forest  of  K*.  ('.  N(MiI,  near  IIarrisI»iu'<.v,  Pa.,  foi-  wliidi  a  \v<;rl:iii<T 

plan  \v:is  |)i('j)ar(Hl  hist  year,  is  now  uiidcr  coiisoi-Natixc  forest  numa^'-o- 
niont.  Two  Held  assistants  of  tho  Hiireiiii  are  siipervisini^-  (lie  hijnlier- 

ino"  operations  of  a  lar^^e  company  in  Newton  and  Jasp(M'  eoinities^ 

Tex.  'I'lu*  working*  plan  for  the  United  States  Military  vVeadeniy  at 
West  l\)int  is  now  in  operation.  Twenty-seven  wood  lots  in  the 

ISortheast  and  South  Atlantic  States  arc  ])ein^'  inana<^ed  in  accord- 
ance with  the  reconmienchitions  of  the  Bureau.  The  first  selection  of 

the  IMinnesota  National  Forest  Reserve,  consistinj^  of  104,450  acres, 

is  now  under  the  Bureau's  supervision.  In  addition  to  these  lands, 
GTi),li)4  acres  of  private  lauds  and  10G,75i)  acres  of  pu])rK'  lands  not 
included  in  forest  reserves  are  under  forest  manag^enient. 

The  interest  which  laro-e  railroad  companies  have  recently  exhibited 

in  tlie  practice  of  forestry  is  one  of  the  most  encouragino-  develop- 

ments of  the  3'ear.  Many  of  them  have  made  application  to  the  Bureau 
for  its  cooperation  in  studies  whose  results  would  determine  the  advisa- 

bility of  the  purchase  and  management  of  forest  lands  for  the  produc- 
tion of  railroad  ties  and  other  timl^ers.  Forest  work  for  raili'oads 

offers  very  great  opportunities  for  useful  work. 
Cooperative  studies  of  State  forest  conditions,  in  which  the  States 

shared  in  the  expense  of  the  work,  were  made  for  Maine,  New 

Hampshire,  and  California.  In  Maine  the  forests  of  Piscataquis 

Count}',  south  of  Moosehead  Lake,  were  studied.  The  results  of  the 
work  were  presented  in  the  Fourth  Report  of  the  Forest  Commis- 

sioner of  that  State.  In  New  Hampshire  a  stud}'  of  the  forests  of  the 
entire  State  was  begun,  w^ith  the  purpose  of  determining  the  methods 
by  which  they  ma}^  best  be  preserved.  In  California  the  woric  was 

directed  toward  the  making  of  a  forest  map  of  the  State,  the  determi- 
nation of  practical  modifications  in  lumbering  methods,  and  of  the 

ellects  of  grazing  and  lire,  and  other  matters  entering  into  the  deter- 
mination of  a  State  forest  policy. 

Studies  were  made  of  the  Sugar  Pine  in  California,  the  Lodgepole 

Pine  in  Montana,  commercial  hard  woods  in  West  Virginia,  North 

Carolina,  Tennessee,  and  Kentuck}',  the  Balsam  in  the  Adirondacks, 
the  Chestnut  in  southern  Mar3dand,  and  the  Red  Pine  in  northern 
^linnesota. 

The  section  of  Forest  ]\Ieasuremcnts,  without  increase  of  force, 

accomplished  nearly  twice  as  much  work  as  in  the  previous  3'ear. 

WORK    KOii    THE    COMIXCJ    YEAR. 

The  work  of  the  section  of  Forest  jManagement  for  the  ensuing 

year  includes  more  important  undertakings  than  ever  before.  Tech- 
nical problems  involved  in  the  nvanagement  of  the  National  forest 

reserves  must  be  solved;  the  iicld  work  in  Texas,  in  South  Carolina, 

3     a11)03   4 
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ami  in  AljibaiUH  must  bo  coniplotod.  Much  work  k  iniun-^  lo  he  dono, 
on  wood  k)ts  for  j)rivrtto  owners.  On  the  lands  to  he  included  in  the 

Minnesota  National  Forest  Keservx*  those  trees  must  he  marki-d  which 

are  to  ])e  reserved  in  the  him})ei'ing",  and  suj-xavision  of  the  lumljerinj^ 

oj>erations  nuist  he  exercised  ))}'  the  Bureau.  The  study  of  tlie  forests 
of  California  and  of  New  Hampshire  remains  to  he  completed,  and  a 

study  of  Vermont  forests  will  be  undertaken.  Commercial  tree  studies 

^'ill  be  made  in  ̂ hiinc,  Minnesota,  and  the  Southern  States. 

FOREST    INVESTIGATION. 

A  notable  accomplishment  in  the  South  dnrinf^  the  year  has  ])een  the 

extensive  introduction  of  the  cup  and  <^'uttcr  system  of  extractinf*"  tur- 

pentine. This  system,  invented  b}'  Dr.  Charles  H.  Ilertv,  workin^^ 

under  the  Bureau's  direction,  althouoh  in  operation  only  a  3'ear,  is 
rapidly  rephicino-  the  old,  destructive  system  of  boxing  trees.  Its 
greiit  superiority  is  due  to  the  fact  that  it  is  far  less  destructive  than 
the  box  and  that  it  yields  at  least  40  per  cent  more  turpentine. 

IWRsTUiATIOXS    IX    1903. 

Forest  invest i^fations  were  carried  on  in  the  followinor  States: 

In  Maryland,  a  study  of  the  distribution  of  the  forests  of  St.  Mary, 

Prince  George,  and  Kent  counties,  in  cooperation  Avith  the  Stat-e 

Geological  Survey-. 
In  Texas,  a  stud\'  of  the  forest  growth  of  the  Edwards  Plateau  and 

its  inlluence  on  stream  flow. 

In  Missouri,  a  study  of  the  swamp  forests,  including  such  timbers 

as  Bald  Cypress,  and  Red,  Black,  and  Cotton  gums. 

In  California,  a  study  of  the  Tan-bark  Oak  in  connection  with  tlie 
tan-bark  industrv. 

In  Ohio,  Iowa,  Michigan,  and  Montana,  a  stud}-  of  forest  distribu- 
tion. 

An  investigation  of  the  cedar-shingle  industry  was  carried  on  in  the 

Pacitic  Northwest,  which  included  a  stud}"  of  the  supplies  of  shingle 
cedar,  the  rate  of  consumption,  etc. 

The  dendro-chemical  laboratory,  >vhich  was  conducted  in  coopera- 

tion with  the  Bureau  of  Chemistry,  obtained  nuich  valuable  informa- 
tion in  its  study  of  gums  and  resins,  the  production  of  tannins,  the 

use  of  difl'erent  woods  for  pulp  man.ufacture,  the  efl'ects  of  poisonous 
chemicals  on  the  life  of  trees,  and  the  detection  of  adulterants  in 

turpentine. 
The  life  history  of  various  insects  harmful  to  trees  in  the  East, 

South,  and  West  was  studied  by  the  Division  of  Entomology  in 

cooperation  with  the  Bureau.  It  has  been  estimated  that  insects 

destroy  every  jesiY  $100,000,000  worth  of  timber.  Experiments  were 
carried  on  in  methods  of  lessening  this  great  damage. 
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Studies  wore  made  of  the  baskot-willow  industry  and  of  the  niaj)!e- 
sugar  industry,  and  bulletins  on  )x)lh  subjects  are  now  in  ])repiirtition. 

WOKK     IN     I'KOSl'KCT. 

Work  in  forest  investii;*ations  for  the  ensuin<4'  3'ear  will  inelude — 
lUdletins  eont:iinin2f  (h^scriptions  of  the  trees  of  the  Northeastern, 

Southeastern,  Rocky  Mountain,  Soutliwcstern,  and  Pacific  slope 
regions. 

An  attempt  to  clear  up  the  confusion  in  the  common  names  of  trees. 
A  study  of  forest  distribution  in  two  counties  of  Maryland. 
Special  studies  of  forest  distribution  in  Missouri  and  Arkansas. 

A  stud}'  of  the  Big  Tree  of  California;  of  the  acacias  of  the  South- 
west; and  of  the  uses,  structure,  and  characteristics  of  various  Amer- 

ican timbers. 

Further  experiments  in  turpentine  orcharding  under  the  cup  and 

gutter  S3"stem,  to  determine  the  minimum  wound  which  it  is  necessary 
to  inflict  on  the  tree,  the  forest  conditions  wdiich  make  for  the  highest 
productiveness,  and  the  like. 

A  forest  exhibit  at  the  World's  Fair,  St.  Louis. 

FOREST   EXTENSION. 

Plans  for  tree  planting  were  made  for  68  applicants  in  29  States. 
These  plans,  which  involved  the  examination  of  40,557  acres  of  land, 

were  made  in  accordance  with  the  cooperative  plan  inaugurated  b}^  the 
Bureau.  ]Most  of  the  plans  were  for  farm  wood  lots  of  not  more  than 

10  to  20  acres,  but  there  w^ere  several  notable  exceptions.  A  plan  was 
prepared  for  108  acres  on  the  Presidio  Military  E-eservation  of  San 
Francisco.  Planting  plans  were  prepared  for  the  grounds  of  the  State 
institutions  of  North  Dakota,  at  the  request  of  Governor  White. 
Other  plans  were  prepared  for  farmers  in  the  prairie  regions  along 

the  Fort  Wortli  and  Denver  City  Railroad  at  the  request  of  that  com- 
pany, and  more  than  600,000  trees  were  set  out. 

A  planting  plan  "was  prepared  for  610  acres  in  Cullnian  Count v,  Ala., 
formerly  covered  by  Longleaf  and  Shortleaf  Pine.  It  was  recom- 

mended that  Loblolh^  Pine  and  White  Oak,  Post  Oak,  and  Chestnut  be 
planted  on  the  land. 

Men  apph'ing  for  planting  plans  show  everyw^here  a  disposition  to 
follow  the  recommendations  of  the  Bureau.  Planting  plans  previously 
made  are  being  carried  out  with  encouraging  prospects  of  success. 

Tree  planting  continues  on  the  Dismal  River  Forest  Reserve  of 
Nebraska  and  the  San  Gabriel  Forest  Reserve  of  California.  The 

boundaries  of  the  Dismal  River  Reserve  have  been  surve3'ed  and 
marked.  Eighty  acres  of  bottom  land  adjoining  the  reserve  have  been 
fenced,  and  part  of  the  land  converted  into  a  tree  nursery  with  space 
for  the  growing  of   2,000,000  plants.     Many  thousands  of  Western 
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Yellow  riiio  and  Jack  Pine  seedlings  were  collected  in  the  Black  Hills 

and  in  Minnesota  for  planting*-  in  the  Dismal  ll'wav  Ueserve.  On  the 
San  Gabriel  Reserve  nuuh  experimental  plantini^-  was  done  on  widely 

scattered  areas.  The  plantino-  was  done  mostly  with  pine  seeds  in  seed 
spots.     The  total  cost  averaged  $7.41  per  acre. 

The  natural  reproduction  of  deficient  forests  has  been  studied  among 
the  hardw  oods  of  Oklahoma,  the  Western  Yellow  Pine  on  the  Prescott 

Reserve  of  Arizona,  and  the  White  Pine  on  the  abandoned  fields  and 

pastures  of  New^  Enoland. 

fV  very  important  branch  of  the  Bureau's  work  is  the  study  of  forest 
fires,  with  a  view  to  discovering  practicable  means  of  reducing  the 

munense  losses  due  to  this  cause.  The  year  covered  by  the  present 

report  was  characterized  by  fires  of  extraordinary  severity  both  in  the 
East  and  in  the  West.  The  investigation  of  those  which  occurred  in 

the  East  in  the  spring  and  early  sunnner  of  1903,  however,  was  not 

begun  in  time  to  fall  within  the  scope  of  the  present  report.  The 

threat  forest  fires  of  September,  1902,  in  Washington  and  Oregon 

were  the  subject  of  a  special  investigation  by  the  Bureau,  which  dis- 

covered a  total  loss  estimated  at  $12,767,100.  The  Bureau's  investiga- 
tion showed  that  most  of  the  destruction  was  due  to  carelessness  and 

might  easily  have  been  avoided.  Forest  tires  were  studied  also  in 
Georoia,  Florida,  and  the  Lake  States,  with  a  view  to  discovering 

their  causes,  methods  of  prevention,  and  the  total  amount  of  damage 

they  do. 
Examinations  of  the  Atlantic  Coast  and  Columbia  River  sand  dunes 

were  made  in  order  that  methods  of  tree  i^lanting  might  be  dis- 

covered to  restrain  the  encroachments  of  the  shifting  sands.  Tree- 

planting  plans  for  sand-dune  regions  on  the  Atlantic  coast  are  in  prep- 
aration, and  a  strip  of  sand-dune  land  in  Oregon  has  been  withdrawn 

for  experiment. 
Work  for  the  ensuing  year  will  include: 
A  continuation  of  cooperative  work  in  tree  planting  among  private 

owners. 

Tree  planting  on  Pikes  Peak,  Wichita,  Prescott,  and  San  Bernar- 
dino forest  reserves. 

Improvement  of  natural  reproduction  on  Pikes  Peak  Reserve  and 
on  lands  in  northern  New  Mexico. 

Extension  of  the  timber  belts  of  Kansas. 

A  study  of  the  methods  of  restocking  cut-over  pine  lands  in  south- 
ern Michigan. 

A  continuation  of  the  study  of  second-growth  White  Pine  in  New 
England. 

A  cooperative  study  with  the  State  of  California  in  improving  the 
stands  of  timber. 

A  study  of  the  Eucalypts. 
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The  siippiH^ssioii  of  forest  lircs  wwd  the  rcchniKiiion  of  shifting  sunds 
will  c'ontiniu*  to  receive  the  att(>n(ion  of  the  Uincuu. 

FOREST  rKonrcTs. 

A  work  of  i^reat  scope  and  importance  iindertukon  hy  the  Bureau 

is  (he  deterniinalion  of  the  strenj^th  and  dui*ahility  of  the  merchant- 
able timbers  of  the  United  States.  The  investi_i;5"ation  consists  of  tests 

of  timbers  performed  in  cooperation  with  the  Bureau  of  Chemistr3\ 

The  woi'k  is  directed  toward  the  solution  of  practical  pi'ol)lems  of 

interest  to  en^'ineers,  and  has  l)ecn  approved  b}^  many  prominent 
enoincers,  manufacturers,  and  luml)ermen.  These  tests  are  being 
conducted  in  laboratories  at  Wasliinoton,  New  Haven,  Conn.,  and 
Berkeley,  Cal.,  on  Red  Fir,  Western  Hemlock,  and  Longleaf  and 
Loblolly  Bine. 

Wood  preservation  forms  a  most  valuable  feature  of  the  work  of  the 

Bureau.  Bailroad  companies  have  eagcrl}^  followed  the  results  of  this 
work,  since  it  has  so  important  a  bearing  on  their  interests.  The  work 

consists  in  experiments  in  methods  of  seasoning  and  preserving  con- 
struction, railroad,  and  other  timbers  so  as  to  increase  their  strength 

and  their  lasting  powers.  A  special  feature  of  the  work  Vv'hich  gives 
great  promise  of  success  is  the  experiments  with  cheap  substitutes  for 
valuable  woods  used  for  railroad  ties.  Such  work  has  been  done  with 

the  Lodgepole  Pine  in  Montana,  with  gums,  birches,  and  inferior  oaks 

in  Penns^dvania,  Kentuck}^,  Arkansas,  and  Mississippi,  and  with 
Loblolly  and  Shortleaf  Pine  in  Texas.  Methods  of  seasoning  Chestnut 

poles  were  studies  in  cooperation  with  the  American  Telegraph  and 
Telephone  Compan3^ 

Examinations  and  reports  dealing  with  technical  problems  in  the 

management  of  forest  reserves  have  been  made  for  reserves  in  Utah, 

California,  Oregon,  and  New  Mexico.  Twenty-nine  agents  of  the 
Bureau  this  summer  examined  more  than  20,000,000  acres  proposed  as 
forest  reserves  in  the  Rocky  Mountain  and  Pacific  coast  States. 

FORESTRY    RECORDS. 

Extensive  improvements  have  been  made  in  the  equipment  of  the 

forest  librar3\  Man}^  books,  pamphlets,  and  clippings  have  been 

added,  and  the  whole  library  has  been  completel}^  classified  and  indexe'd. 
The  collection  of  photographs  has  been  increased  by  3,417  views,  taken 

in  41  States  and  Territories  and  in  man}^  foreign  countries.  The  mail- 
ing list  of  the  Bureau  has  increased  by  75  per  cent.  Eighteen  new 

publications  were  sent  out,  of  which  237,000  copies  were  printed. 
Besides  these,  23  press  bulletins  and  reprints  of  14  publications  were 
issued. 
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BUREAU  OF  CHEMISTRY. 

NEW  INVESTUJATIONS. 

EFFECT   OF    PRESEKVATlVEri  AND    COLORING    MATTER    IPOX    HEALTH. 

As  numerous  experts  of  hi<>*h  ̂ chanicter  have  deohired  Ijoth  for  and 
against  the  wholesomeness  of  many  common  food  preservatives,  «xnd 
as  the  hiw  authorizes  the  Secretary  of  the  Treasury  to  exclude  from 
the  country  food  products  to  which  any  injurious  su])stance  has  been 

added,  the  necessity  for  an  investigation  of  these  diti'erences  of  opinion 
and  the  establishment  of  a  wise  and  just  conchision  in  regard  to  them 
is  apparent.  To  this  end,  as  well  as  for  the  information  of  the  public, 
an  elaborate  series  of  experiments  has  been  inaugurated.  It  is  evident, 
in  view  of  the  work  previously  done  in  this  line,  that  neither  mere 
theorizing  on  the  chemical  and  physical  properties  of  preservatives 
and  coloring  matter  nor  experiments  upon  other  animals  than  man  can 

lead  to  dctinite  results.  AVith  this  in  mind  an  experiment  was  devel- 
oped as  follows: 

Twelve  young  men,  who  responded  to  a  request  for  volunteers, 
pledged  themselves  to  use  no  other  food  or  drink  than  that  provided 
for  them,  with  the  exception  of  water,  any  water  not  used  at  the  table 

to  be  measured  and  reported  dail}^;  to  continue  to  be  for  at  least  six 

months  members  of  the  ''hygienic  table,"  and  during  this  time  to 
observe  implicitly  all  rules  as  to  diet,  exercise,  smoking,  etc.,  laid 
down  for  them  by  the  Chemist. 

A  period  of  rest  was  effected  by  placing  six  of  the  men  at  the  observa- 
tion table  and  the  other  six  at  the  recreation  table  alternately  throughout 

the  period  of  seven  months.  Each  experimental  period  varied  from 

thirty  to  fort}'  days,  and  vras  divided  into  a  "fore  period''  of  ten  diiys, 
during  which  a  standard  ration  for  each  man  was  determined;  a  ''mid- 

dle period''  of  from  ten  to  lifteen  days,  during  which  time  each  member 
ate  the  ration  previously  determined,  together  with  the  added  preserv- 

atives, which  in  this  experiment  were  borax  and  boracic  acid;  and  an 

"after  period"  in  which  the  same  ration  was  continued,  but  the  pre- 
servative withdrawn,  the  object  being  to  restore  the  body  to  its  normal 

weight  in  case  it  had  been  disturbed  by  the  preservative. 
A  daily  record  was  made  on  blanks  furnished  each  member  of  the 

table  of  the  following  data:  Weight,  pulse,  temperature,  all  data  con- 
nected with  the  income  and  outgo  of  the  food,  and  an  account  of  all 

the  foods  taken  and  the  meals  at  which  they  were  eaten. 
By  analysis  it  was  possible  to  determine  just  what  part  of  the  food 

was  consumed  in  the  production  of  heat  and  energy  within  the  system, 

provided  the  weig-ht  remained  constant.  Furthermore,  an}^  failure  on 
the  part  of  the  individual  to  observe  the  pledge  to  partake  of  no  food 
or  drink  except  what  was  served  at  the  h3\gienic  table  would  have 

been  at  once  disclosed  b}'  a  disturbance  of  the  balance  sheet. 
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Such  in  l»rirf  vvjis  {\\c  luitiirc*  of  {\\v  ('Xjx'rlMiciil  conducbMl,  The 

muss  ol"  an;il\  lie;'.!  data  obtained  is  now  in  I  he  liaiids  of  tin*  calculators, 
and  tlu\s(»  data,  tot»fclli(M*  Avitli  such  conclusions  as  an  unpi"(;judicr'd 

ju<lin'uicn(  would  approve,  will  shortly  he  ])ul)lished.  The  recording 
of  the  facts  as  they  occurred  and  thc^  ta))ulation  of  the  (i<^ures  in  the 

most  scientilii-  inaniuu*  ])ossil)le  will  pivsent  to  experts  a  )>asis  for  con- 

clusions. The  experiment  is  to  he  continued,  takin*^'  up  the  most 

important  ])reservatives  in  tni-n,  salicylic  acid  being  the  next  to  ])C 
considered. 

IXSPECTIDN    or    IMrORTEf)    FOODS. 

Looking-  to  the  enforcement  of  the  pure-food  law,  enacted  March  3, 
1008,  and  going  into  effect  July  1  following,  preliminary  arrangements 

were  nr.ide  with  the  Secretarj^  of  the  Treasury  and  the  Secretary  of  State 

by  which  their  active  coopei'ation  was  secured.  The  Secretary  of  State 
issued  directions  to  the  United  States  consuls  that  special  declarations 

concerning  im[)orted  foods  ])e  made  and  forwarded  to  the  Secretary 

of  Agriculture,  and  through  the  Treasury  Department  the  collectors 

of  customs  at  the  leading  ports  in  the  United  States  were  instructed 

as  to  the  steps  necessary  to  be  taken  in  sampling  such  cargoes  as 
might  be  detained  for  examination  and  the  reshipping  or  destruction 

of  such  shipments  as  might,  upon  anal3^sis,  be  excluded  from  the 

countr}^  undei*  the  terms  of  the  act. 

TABLE    SIRUP    FROM    ORDINARY    Sl'GAR-PRODUCING    PLANTS. 

The  investigations  previously  made  in  the  Division  of  Chemistry, 

and  the  testimon}"  submitted  before  the  committees  of  the  House  and 
Senate  charged  wdth  the  investigation  of  the  adulteration  of  food 

products,  show  that  table  sirups  are  generally  adulterated  in  a  degree 

corresponding  to  the  price  paid  for  them.  Glucose  is  the  material 

commonly  used  for  the  basis  of  this  product.  In  this  way  the  price 

of  the  genuine  articles  has  been  depressed  to  a  point  which  renders 
their  profitable  production  problematic.  To  combat  this  condition  an 

investigation  has  been  instituted  to  study  the  methods  in  vogue  for  the 

manufacture  of  table  sirups,  to  ascertain  how  the  product  can  be 

improved,  and  to  conduct  experimental  work  in  the  growing  and 

fertilizing  of  sugar  cane  to  determine  methods  for  securing  the  highest 

financial  returns.  An  elaborate  fertilizer  experiment  was  conducted 
on  the  farm  of  Mr.  W.  B.  Roddenberv,  at  Cairo,  Ga.,  from  which 

practical  results  of  a  valual)le  nature  were  obtained  and  reported  in 
I^ulletin  No.  75,  Bureau  of  Chemistry. 

The  manufacturing  data,  obtained  largely  at  the  factory  of  J.  T. 

"Wells,  Guy  ton,  Ga.,  will  be  published  in  a  separate  bulletin  when  the 
additional  experimental  factory  work  now  going  on  at  Waycross,  Ga., 
is  completed. 
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COLLAHOIJATIVE    WORK    WITH    EXECUTIVE    UEl'AliTMENTS. 

The  c'olhihoration  luithorizod  ])y  Congress  between  the  F>iireaii  of 
Chemistry  and  such  Departments  of  the  Government  as  may  ai)ply  to 

the  Secretary  of  Agriculture  for  chemical  analyses  has  extended  until 

it  includes  almost  every  branch  of  the  service,  the  most  extensive  work 

havino-  ])een  conducted  in  connection  with  the  Treasury  Department. 
Tiiis  collaboration  included  the  sugar  tests  made  on  samples  received 

daily  from  the  appraisers'  laboratories  at  New  York,  Boston,  and 
Philadelphia,  which  comparative  tests,  extending  as  they  have  over  a 

period  of  three  years,  have  been  productive  of  the  most  useful  results 

in  eliminating  wide  differences  existing  in  the  polarizations  made  at 
the  ports  named. 

Other  examinations  made  for  the  Treasury  Department  include  an 

investigation  of  the  percentage  of  ethyl  alcohol  in  certain  fusel  oils 

imported  into  the  country;  an  examination  of  the  natural  content  of 

sugar  in  pineapples  imported  from  ditl'erent  parts  of  the  world;  and 
the  analysis  of  samples  of  ice  and  water  intended  for  drinking  purposes 
in  the  Bureau  of  Engraving  and  Printing. 

Examples  of  cooperative  work  with  other  Departments  are  exami- 

nations of  coal  for  the  National  Hospitiil  for  the  Insane,  at  Washing- 
ton, D.  C,  and  paper  for  the  Geological  Survey,  made  at  the  request 

of  the  Secretary  of  the  Interior;  the  examination  of  beverages  offered 

for  sale  in  Indian  Territory,  made  on  the  request  of  the  Attorney- 

General;  samples  of  glue  offered  on  competitive  bids  to  the  Govern- 

ment Printino-  Office;  and  a  large  amount  of  miscellaneous  work  for 
the  Post-Office  Department,  including  examinations  of  paper,  ink,  and 
stamps. 

It  is  evident  that  work  of  this  character,  and  especially  such  part  of 

it  as  relates  to  the  awarding  of  contracts,  gains  in  uniformity  and 

authority  by  emanating  from  one  laboratory,  and  at  the  same  time  is 

more  economically  performed.  The  appreciation  of  this  fact  is  seen 

in  the  constantl}'  increasing  number  of  requests  received  from  other 
Departments  for  such  work. 

WOKK   OF   THE  LABORATORIES. 

THE    FOOD    LABORATORY. 

Upon  this  laboratory  has  devolved  the  greater  part  of  the  analytical 

work  necessitated  by  tlie  experiments  with  food  preservatives,  involv- 
ing the  examination  of  5,500  samples,  as  well  as  all  cooperative  work 

on  foods,  such  as  x^iiieapples,  and  the  fermented  beverage  and  fusel-oil 
invcstio-ations.  In  addition,  an  exhaustive  studv  of  olive  oil  and  its 
adulterations  has  been  completed;  a  study  of  the  composition  of  apples 

with  special  reference  to  changes  in  composition  during  ripening  under 
different  methods  of  cold  storaere  has  been  continued  in  collaboration 
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"witli  (hi*  r()in()!(>i4*ist  of  {\\o  I  >('[)art!n(Mi(;  :in(l  l-')4  s,irn{)l('s  of  fruit  sii'iips 
and  noiuilcoliolic  l)ov(M'a<^('s  wavo,  sccurod  in  the  open  iniirkct  and  ana- 

lyzed. Tho  o-nipe  juicos  sliow  a  ̂ ivat  inipi'ovoniofit  in  tlic  iinitliods  of 
preservation  since  the  study  imulv  of  (limi  scNcral  yciirs  a^o. 

As  heretofore,  important  work  has  been  done  in  this  ]al)()ratory  in 

connection  with  the  Association  of  Oflicial  A^n'icidtural  Chemists  and 

the  I'ood  chemists  throuf^hout  the  country  in  the  inveslij^ation  and 
comparison  of  methods  for  the  analysis  of  foods.  Two  members  of 

the  stall'  have  also  done  considerable  work  as  associate  referees  on 
sugar  for  this  association. 

During-  the  year  a  compilation  of  the  pure-food  huvs  of  the  various 
States  was  issued  in  five  parts. 

INSECTICIDE    AND    A(iKICULTURAL    WATER    LABORATORY. 

About  1,500  analyses  were  made  in  this  laboi-atory,  including-  the 
following  lines  of  investigation:  Mineral  and  irrigation  waters;  sani- 

tary examinations  of  Avatcr;  insecticides;  the  arsenic  content  of  wall 

papers,  furs,  etc.;  cattle  foods;  and  toxicological  examinations  to  deter- 
mine whether  bees  are  killed  by  poisons  used  in  spraying.  Most  of 

these  results,  bearing*  directl}^  as  thcv  do  upon  public  health,  either 
have  been  or  will  be  reported  in  bulletin  form.  A  portion  of  this 

work  is  performed  in  cooperation  with  the  office  of  irrigation  investi- 
gations and  the  Division  of  Entomology.  Considerable  work  on 

methods  of  analj^sis  for  insecticides  has  been  done  by  the  chief  of  the 

laboratory'  as  referee  in  the  Association  of  Official  Agricultural 
Chemists 

'    THE    SUGAR    LABORATORY. 

m  this  la))oratory  the  work  on  sugars  for  the  Treasury  Department 
was  performed  under  the  supervision  of  the  Chief  of  Bureau.  All 

analyses  in  connection  wdth  the  cooperative  experiments  on  sugar- 
producing  plants  (beets,  sugar  cane,  and  muskmelons)  which  have  been 

conducted  for  several  years  in  collaboration  with  various  experiment 
stations  are  also  made  in  the  sugar  laboratory.  The  total  number  of 

anah-ses  reported  w^as  l,7-i4. 

THE   DAIRY    LABORATORY. 

Of  the  1,05(]  analyses  made  in  this  laboratory,  807  were  reported  to 

the  dair}^  division  of  the  Bureau  of  Animal  Industr}-,  for  Avhich  Bureau 
the  chief  of  the  laboratory  served  twdce  as  a  witness  in  a  renovated 

butter  case  tried  in  New  York  State.  The  difficulty  of  distino-uishinor 

between  butter  produced  by  feeding  cotton  seed  or  cotton-seed  meal 
and  that  to  which  foreign  fats  have  ])een  added,  presented  itself,  and 
will  receive  special  study  during  the  coming  year. 
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THE   CoNTRACrw    LABORATOIIY. 

The  work  perforiiu'd  in  tliLs  la))oratory  included  a  large  part  of  that 
referred  to  under  collaborative  work,  and  consisted  mainly  in  the 
exaniination  of  samples  su])mitted  with  bids  for  contracts  to  different 
branches  of  the  Government,  and  in  the  development  of  qualitative 
and  ([uantitative  methods  for  tlio  analysis  of  the  same.  Especially 
exhaustive  examinations  were  made  of  khaki  cloth  for  the  Navy 

Department  and  GO  samples  of  ink  for  the  Post-Office  Department,  a 
set  of  methods  being  determined  in  the  progress  of  the  latter  work 
which  were  published  as  Circular  12,  Bureau  of  Chemistry.  Sample 
inks,  prepared  according  to  recipes  developed  in  the  laboratory,  were 

sent  to  the  Post-OtHce  Department  to  be  tested,  and  a  set  of  standards 
established  whereby  to  judge  of  an  unknown  ink 

THK    KOAD-MATERIAL    LABORATORY. 

While  the  work  of  this  laboratory  has  continued  along  the  same 

general  lines  as  in  the  past,  its  usefulness  has  been  greatl}^  extended, 
especially  b}"  the  increase  of  its  force. 

The  w'ork  of  the  chemist  in  charge  included  an  investigation  of  the 
cause  of  the  cementing  power  of  rock  dust,  gravels,  and  clays,  which 

involved  many  complete  anah^ses  and  resulted  satisfactorily.  Other 
researches  of  immediate  practical  value  have  included  a  series  of  exper- 

iments on  the  burning  and  clinkering  of  clays,  with  a  view  to  their  use 

as  road  materials,  and  a  study  of  the  possibilities  of  increasing  the  bind- 

ing power  of  materials  by  artificial  means.  During  the  coming  3^ear 
it  is  hoped  that  a  thorough,  practical  test  of  burnt  cla3^s  for  country 
highways  may  be  completed,  as  there  are  vast  areas  throughout  our 

country  where  this  is  the  only  road  material  available,  and  the  deter- 
mination of  the  quality  of  clay  adapted  to  this  purpose  would  solve  a 

great  problem  in  road  building. 
Another  important  problem  being  studied  in  connection  with  such 

localities  involves  an  cla])orate  series  of  experiments  with  mixtures  of 
crude  petroleum  and  asphaUum.  The  object  of  these  experiments  is 
to  provide  a  binder  surface  for  country  roads  which  will  place  what 

would  be  practically  an  asphalt  road  within  the  reach  of  all  rural  dis- 
tricts, the  cost  of  this  mixture  and  its  application  being  less  than  that 

of  watering  a  macadam  road. 
Two  new  tests  for  determining  the  hardness  and  toughness  of  rock 

are  to  be  adopted  and  reported  on  all  routine  samples,  which  it  is 

believed  will  be  of  great  assistance  to  road  builders.  These  tests  rep- 

resent a  new  field  of  inv^estigation  and  the  machines  for  making  them 
have  been  designed  and  are  now  in  operation. 

Other  questions  to  receive  special  consideration  are  the  testing  of 

cement  and  concrete  for  road  foundations,  drains,  and  liighwa}^  bridges, 
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jiiul  t(\st.s  oil  pining"  hrick.     Thr  l'"<'M(M':i1  t(vstin<^'  of  rock  for  injiriidiun 
rouds  will  1)0  continued. 

A  hnlletiii  on  I  ho  testino- of  road  materials,  t^'ivin^-  a  (h^tailcd  accoimt 
of  the  methods  employed  :nul  the  results  o})tained  in  this  laboratory, 

is  now  i>i  ])i"(^ss. 
tin:    I)Ul(i    LAr.oKAToKY. 

This  laboratory  wont  into  operation  oji  March  1,  1903,  and  has 

aln^ady  reported  on  120  sami)l(\s  of  dru^^s  and  chemicals.  The  work 
iso  far  done  on  rei)rosentativo  samples  of  druj^rs  shows  that  some  of 

those  articles  are  of  a  very  unsatisfactory  character.  A  bulletin  enti- 
tled Adulterated  Drugs  and  C^hemicals  is  about  to  bo  issued. 

BUHEAU  OF  SOILS. 

•  PKOORESS   AND    COST   OF   THE    SOIL   SURVEY. 

The  work  in  which  the  lUireau  of  Soils  is  engaged  forms  an  impor- 
tant link  in  the  chain  of  duties  devolving  on  the  Department.  It  is 

fundamental  in  character,  and  as  the  survey  and  classification  of  the 

soil  progresses  the  results  are  being  more  and  more  made  use  of  hy 

other  offices  of  the  Department,  as  well  as  })y  outside  investigators  and 

b}'  our  citizens. 
Up  to  this  time  the  distribution  of  the  surveys  has  been  inliuenced 

b}^  the  desire  to  gain  as  wude  a  knowledge  as  possible  of  the  soils  used 

in  the  most  important  agricultural  industries  of  the  countr^^,  and  in 

this  wa}"  the  work  has  been  scattered  through  all  parts  of  the  country. 
Thus  studies  have  been  made  of  Eastern  and  Western  fruit  districts,  of 

sugar-beet  lands,  of  the  cotton  and  rice  lands  of  the  South,  of  the  corn 
lands  of  the  Central  West,  and  the  wheat  lands  of  the  Northwest  and 

the  Pacific  coast,  and  of  the  soils  of  all  the  important  tobacco  districts. 

One  important  purpose  of  the  work  is  to  provide  data  for  the  com- 

parative stud}^  of  more  or  less  widely  separated  areas  devoted  to  the 
cultivation  of  similar  products,  Avith  a  view  to  carrying  the  better 
practices  of  one  area  to  the  other,  and  of  suggesting  improvements  in 

the  methods  used  and  changes  in  the  kind  of  crops  grown.  It  is  one 

puii^osc  of  the  work  to  show^  where  old  industries  can  be  extended  or 
new  ones  established,  while  the  value  of  the  reports  and  maps  to  those 
wishing  to  purchase  lands  for  any  specific  purpose  is  too  evident  to 
need  emphasis. 

The  statistics  collected  b}'  the  Bureau  w  ill  1)0  particularly  important 
in  the  carrying  on  of  immigration  and  colonization  enterprises. 

The  area  surve3-ed  and  mapped  during  the  fiscal  year  was  23,203 
square  miles,  or  1-J:,907,520  acres,  an  area  just  about  equal  to  the  total 
area  previously  surve^^ed  since  the  beginning  of  the  work,  four  years 
ago. 
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.  This  enhii<;vcl  work  has  been  act'oniplished  in  part  ])y  tlio  organiza- 
tion of  live  new  tielcl  parties  on  the  1st  of  Mareh,  made  possif)le  by 

increased  appropriations  by  C'on<^'ress,  and  partly  by  keeping  the 
parties  eontinuously  in  the  tiekl,  moving  to  Southern  areas  in  the  win- 

ter. While  considerable  time  was  lost  in  some  of  the  areas  b}'  reason 
of  excessive  rains,  upon  the  whole  this  plan  has  worked  well  and 

has  materially  reduced  the  cost  per  square  mile.  The  work  has  been 

carried  on  during  the  year  in  03  areas  in  S^t  States  and  Territories,  as 
shown  in  the  following  tables: 

An'ai<  iiurcei/ed  and  ;n((j)pfd  dtiriiKj  fiscal  year  ended  Jane  SO,  190:3,  and  I  he  areas  pre- 

viously  reported. 

SUito  ur  Ttrritt)rv. 

Alabama   

Arizona   

Arkansas   

California   

Colorado   

Connecticut . . . 

Florida   

Georgia   
Idaho   

Illinois   

Indiana   

Iowa   

Kansas   

Kentucky   

Loui!>iana   

Maryland   

Massachusetts.. 

Michigan   
Minnesota   

Mississippi   

Missouri   

Montana   

New  Jersey   

Ncv.'  Mexico  . . . 
New  York   

North  Carolina. 

North  Dakota . . 

Ohio   

Oregon   

Pennsylvania . . 
Porto  Ivico   

South  Carolina. 

South  Dakota  . . 

Tennessee   

Texas   

Utah   

Virginia   

Washington   

Wisconsin   

Work  dur- ing 1903. 

Sq.  miles. 

1,223 lOS 

251 

1,959 

1,195 
273 

548 

ISG 

G78 

2, 241 3S7 

576 

53G 

703 
4C3 

207 

30 
233 

661 

751 

395 

1,075 

1,221 
856 

375 

382 278 

1,346 
485 

Total. 

1,238 
200 

1,171 

51 955 

Work 
l)rovi()Usly 
reported. 

Sq.  miles. 

503 

1,962 
150 

245 

571 

399 

1,356 
440 

464 

330 202 

2,147 143 

828 

656 

168 

107 
908 129 

483 

3,425 
980 

938 

330 

686 

547 

495 

794 

1,604 

450 

Total. 

Sq.  miles. 

1,223 
611 

251 

3, 921 1,345 518 

548 

757 

1,077 

3, 592 

387 

1,016 
464 

866 

907 

2,610 
410 

858 233 

1,317 
919 107 

1,303 129 

1,558 

4, 646 
856 

1,355 
382 

1,216 
330 

2, 032 
485 

547 

1, 733 994 

2,  775 510 

955 

Acres. 

782, 720 

391,040 
160, 640 

2,  509,  440 
860, 800 
331,520 

350, 720 
4S4, 480 

689, 280 

2, 298, 880 
247, 680 

650, 240 
297, GOO 

254, 240 

580, 480 

1,670,400 
262, 400 

649, 120 

149,120 

842, 880 

588, 160 

68, 480 

833, 920 

82, 560 

997, 120 

2, 973, 440 
647, 840 

867, 200 

244,  480 

778, 240 
211,200 

1,300,480 
310, 400 
350, 080 

1, 109, 120 
63G,  160 

1,776,000 326, 400 

611,200 

23, 299 22,  445 45,744  1  29,276,160 
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Cost  of  siirrrij. 

Cost  of  liild  w.uk    ^ry],  i:j(;. (JO 

Supplies    1 ,  901.  59 

Tnivcliii!^  rxpcMiscs  Ix'twccn  MrciiH    5,  215.  70 
Other  cx])eiit-os    5,  059.  56 

Total  cost  of  soil  survey       (VA,  'M'.].  51 
Paid  l>v  State  or^xaiiizati'ms          1,  748.  35 

raid  l»y  I>('paitim>nt  of  A^rriciilttire        'il,  5(j5.  IG 

Area  surveyeil   s(piarc  miles. .  2.S,  299 
Cost  of  work  ill  field  per  square  mile    $2. 19 

Transportation,  supplies,  and  other  expenses  per  square  mile    $0.  52 

Total  eost  j^er  scpiare  mile   :    $2.  71 
Cost  to  Department  of  Agrieulturc  per  square  mile    $2.  63 

Tlie  cost  of  work  in  the  iicld  has  increased  from  $1.83  per  square 

mile,  as  reported  last* year,  to  $2.19  per  square  mile.  This  is  due  in 
part  to  increased  salaries,  necessitated  by  the  fuller  experience  of  the 
principal  assistants,  and  in  part  to  a  large  amount  of  rainy  weather  in 
the  winter,  which  raised  the  cost  in  some  of  the  Southern  areas  very 
considerably  above  the  average. 

On  the  other  hand,  the  advantage  of  keeping  the  men  out,  in  spite 
of  the  delays  from  tlie  winter  rains,  is  seen  in  the  reduced  cost  per 

square  mile  vvhere  all  expenses  chargeable  to  the  soil-survey  work  are 
included.  Last  year  the  average  cost  to  the  Department  of  Agricul- 

ture was  $2.81  per  square  mile,  and  Ihis  year  the  total  cost  is  ̂ 2.63 
per  square  mile.  It  is  prol)able  that  this  is  the  lowest  cost  that  can  be 

reached,  and  from  now  on  the  cost  ma}'  gradually'  increase  somewhat, 
owing  to  the  increased  salaries  which  it  ma\'  be  necessary  to  pa}'  to 
hold  experienced  men  in  the  service. 

There  has  been  a  great  demand  for  our  men  from  colleges  and  experi- 
ment stations  and  in  private  enterprises,  but  it  has  been  the  desire  of 

the  Department  to  keep  the  men  at  least  five  years  in  the  soil  survey, 
after  which  it  is  believed  they  will  have  had  as  much  experience 
as  they  can  get  from  such  service,  and  they  should  then  be  prepared 
to  take  up  special  lines  of  investigation,  or  be  ready  to  enter  into 
positions  of  responsibility  in  educational  institutions  where  soil 
investigations  are  being  built  up. 

Although  a  total  of  $.61,565.16  was  spent  by  the  Department  for  the 

soil-survey  work  and  $1,748.35  by  State  organizations  cooperating, 
and  63  areas  were  surveyed  and  mapped,  with  an  average  of  369  square 
miles  each,  we  Avere  unable  to  reach  more  than  half  of  the  areas  in 
which  surveys  have  been  requested,  and  we  have  on  lile  requests  for 

nearly  two  }ears'  work  with  the  number  of  parties  available  with  our 
present  appropriations. 
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PUBLICATION    OF    THK    liKl'OItT    ()\    FIFIJ)    urKUATIONS. 

Ill  my  last  report  1  called  uttention  to  the  iirt^eiit  need — it*  the  full 
]»eiietit  of  the  soil-survey  work  is  to  be  secured — of  a  change  in  the 
manner  of  publishint,'  and  distrilnitino;  the  reports  on  the  soil  surveys. 

As  the  law  now  stands,  in  the  joint  resolution  approved  Feljruar}'  2^*, 
lt>Ol,  the  manuscript  of  these  reports  has  to  be  su))mitted  to  the  Public 
Printer  all  at  one  time,  and  the  reports  nuist  be  issued  as  one  volume, 

with  the  maps  in  an  accompanying  portfolio.  The  Senate  and  House 

of  Representatives  together  have  9,000  copies  and  the  Department  has 

8,OU0  copies  for  distribution.  This  gives  each  Representative  about 

It)  and  each  Senator  about  32  copies — about  enough  for  the  public 
libmries  and  institutions  in  their  i»espective  States.  In  addition,  the 
Dej^rtment  has  usually  ordered  from  500  to  1,000  reprints  of  tiie 
report  on  each  separate  area,  and  has  distributed  these  as  far  as  they 

would  go  in  the  districts  to  wdiicli  the  work  pertains.  Besides  being 

entirely  inadequate  to  fill  Congressional  needs,  this  manner  of  publica- 
tion has  the  disadvantage  of  not  enabling  the  Department  to  meet  the 

local  demands. 

One  of  the  chief  values  of  this  work  lies  in  the  suggestions  it  affords 
to  the  owners  of  land  in  the  area  in  directing  their  attention  to  new 

crops  and  to  better  methods  of  agriculture.  The  bound  copies  that 

go  to  libraries,  public  institutions,  and  prominent  citizens  are  very 

good  as  works  of  reference;  but  for  the  utmost  good  to  come  of  the 

soil  survey,  copies  of  the  separate  reports  and  soil  maps  should  be 

placed  in  the  hands  of  a  considerable  number  of  people  within  the  area 

surve3'ed,  and  our  experience  in  the  past  has  shown  that  there  are 
from  500  to  several  thousand  rec|uests  of  this  kind  that  the  Department 
has  not  been  able  to  meet.  I  would  therefore  recommend  to  Congress 

that,  in  addition  to  the  bound  volumes  alread}"  authorized,  there  be 
printed  in  the  form  of  advance  sheets,  as  soon  as  the  manuscript, 

maps,  and  illustrations  can  be  prepared,  a  separate  report  on  each  area 
surveyed  as  completed,  of  which  500  copies  shall  be  for  the  use  of  each 

Senator  from  the  State,  2,000  copies  for  the  use  of  the  Representative 

for  the  Congressional  district  in  w^hich  the  surve}'  lies,  and  1,000  copies 
for  the  use  of  the  Department  of  Agriculture.  The  reports  could 
in  this  way  ])e  sent  out  from  six  to  twelve  months  earlier  than  is  now 

possible,  and  could  be  distributed  while  the  matter  is  still  fresh  in  the 
minds  of  the  people  Avho  have  watched  the  progress  of  the  field  work. 

It  would  also  be  practicable  in  this  way  to  supply  the  local  demand, 
a  thing  cpiite  impossible  under  the  present  plan. 

ALKALI    RECLAMATION. 

During  the  past  3'ear  the  Bureau  of  Soils  has  been  engaged  in 
making  alkali  reclamation  demonstrations  in  several  parts  of  the  arid 
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Wosl.  One  siR'li  ('.xpt'i'iiiK'iit  is  loriilrd  ii(^:ir  Sail  Luke  City,  I' lull, 
wliero  thoro  is  an  area  of  about  120  square  miles  (7.5,000  acres)  of  land 

un])r()(luetivc  because  of  excessof  alkali.  A  t  ract  of  40  acres,  typical  of 

(his  was!(^  land,  was  sim-utcmI  in  the  sununer  of  ll'dii  iov  the  purpose  of 

cxi^M-inKMit,  and  the  work  of  reclamation,  which  is  beiiif^  done  in 

cooperation  with  the  lltaii  experiment  station  and  tiie  owner  of  the 

land,  has  pro^^ressed  rapidly  and  satisfactorily. 

At  the  time  of  be<;innin^'  the  work  on  this  tract  it  contained  a  little 

more  than  2^  per  cent  of  salt,  or  a  total  of  6,G50  tons  of  salt  in  the 

soil  to  a  depth  of  4  feet.  At  the  present  time  there  has  been  removed 

from  this  tract,  l)y  the  simple  method  of  underdrainaj:»-e  and  Hooding, 
two-thirds  of  this  quantity. 

The  followino-  table  ogives  the  cjuantity  of  water  added  to  the  -iO-acre 
tnict  and  the  amount  of  salt  added  in  the  irrigation  Avatcr.  The  period 

covered  extends  from  September  1,  1902,  to  September  1,  1903. 

Total  qudntiiij  of  water  used  in  flooding  and  amount  of  salt  added  from  this  sovrce  in  the 

experiment  at  Salt  Lake. 

September. 
October   

November . 

Deccuiber  . 

January    

February . . 

March   

April   

May   
Do   

June   

Do   

July   

Do   

August   

Total 

Date. 

\m-i. 

1903. 

Water 
acWed. 

Cubic  feet. 

284, 400 

940,000 

171,300 

IGG, 500 

291,800 

136,400 

Source  of 

water. 

Canal . 
  do 
Rain . . 

  do 

Rain . . 

  do 

132,000  j   do 

112,000  i   do 
o7G,900      do 

700,900     Canal. 

lOG.OOO     Rain.. 
076, 500 

30, 5S8 

1,691,966 

2, 122, 157 

8,305,411 

Canal. 
Ruin . . 

Canal. 

  do 

Salt 
added. 

Pounds. 

24, COO 

83, 900 

I  79, 000 

if  70,700 

ll 

I  165,190 

212, OUO 
790 
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The  followinj^-  tabic  shows  the  drainage  from  the  tract  from  Sep- 
tember 1,  1902,  to  September  1,  1908,  and  the  quantity  of  salt  removed 

in  the  draina^^e  water  durin<^  that  period: 

Total  qnantitij  af  ivater  carried  off  ihrowjJi  the  drains  and  the  (piuiUity  o/  is<dl  removed  in 

this  way  in  the  experiment  at  Salt  Lake. 

Date. 

1902. 

September   
October   

November   

December   

1903. 

January    

February    
March   

April   

May   
June   

July   

August   

Total   

Drainage. 

Cubic  Jeet. 

158, 700 

2Go,000 
251,000 

139, 700 

257, 300 
174,400 

428,000 

20,900 
521,  500 

274, 500 

480, 490 

814,890 

Halt 
removed. 

Pounds. 

152, 200 
195, 100 

353,800 
187,600 

391,200 

214,800 

590,700 
20,500 

507, 100 
315, 200 

556, 459 

1,221,742 

3,  792,  3J30 4,802,601 

From  the  forcgoino-  tables  it  will  be  seen  that  there  has  ])ecn  added 
to  the  Swan  tract  8,305,411  cubic  feet  of  water,  equivalent  to  57  inches 
in  depth  over  the  entire  tract,  and  of  this  quantity  3,792,380  cubic  feet, 

or  -15  per  cent,  was  recovered  in  the  drainage.  This  drainage  water, 
equivalent  to  2G.2  inches  in  depth  over  the  entire  tract,  carried  2,401 
tons  of  salt.  Should  we  consider  the  seepage  water  which  has  drained 
into  the  subsoil  and  not  out  through  the  drainage  tile,  it  is  likely  that 
at  least  4,000  tons  of  salt  have  been  eliminated  from  the  land. 

Seventy-five  per  cent  of  the  area  of  the  tract  at  Salt  Lake  contained 
less  than  0.40  per  cent  of  alkali  in  the  first  foot  of  soil  as  against  2^ 

per  cent  one  jqhv  ago,  and  the  entire  area,  it  is  believed,  will  be  sufii- 
ciently  sweetened  by  the  end  of  the  present  season  to  permit  the  grow- 

ing of  a  shallow-rooted  crop.  It  will  be  seen  from  this  that  the 
ultimate  complete  reclamation  of  the  land  seems  assured,  and  the 
Department  believes  that  the  object  lesson  thus  afforded  the  farmers  of 
this  and  other  arid  regions  will  stimulate  them  to  take  up  the  work  of 
reclaiming  these  waste  but  fertile  lands. 

The  value  of  the  alkali  lands  at  Salt  Lake  Cit}^  is  only  $8  an  acre, 
while  lands  not  affected  by  alkali  bring  from  ̂ 100  to  ̂ 350  an  acre. 
The  cost  of  installing  the  drainage  system  was  about  $16  an  acre,  so 
that  even  with  the  additional  cost  of  the  irrigation  water  the  margin 
of  profit  in  the  reclamation  of  these  lands  is  wide  enough  to  interest 
capital. 

Besides  the  work  at  Salt  Lake  City,  a  tract  of  20  acres  near  Fresno, 
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Cal.  —  where  hinds  li:i\  r  (Icpi-rcijitcd  not  less  (h;m  ̂ 1  ,()UU,0<)()  in  Nidiic  in 
the  liist  f(*\v  yciirs  on  jK-count  of  tho  riso  of  idkjdi — wsis  tid^cn  under 
leaso  foi"  rr(daination.  Tins  liind  was  ui  one  tini(»,  sold  for  $350  an 
aer(\  Imt  had  hecoine  badly  alkaline,  aiul  w:is  ahajidoned  Jind  of  niercdj 

nominal  value  at  tln^  lime  of  un(h^rtakin{^  its  ro(dauiation.  The  work 

at  Fresno  has  \)vvn  (juite  as  sueet^ssful  as  at  Salt  Lak(*.  ̂ ^i^3S  and  at  the 

end  of  four  and  a  half  months  the  <^n'eater  part  of  the  '20  acres  was  in 

condition  to  i^ermit  the  i)lantin^'  of  alfalfa,  wdiieh  erop  will  he  seeded 
as  soon  as  the  proper  season  arrives. 

The  cost  of  installing"  the  drains  at  Fresno  was  Slo  an  acre,  but  at 
Yakima,  AVash.,  where  a  third  experiment  is  under  way,  the  cost  was 

$21  an  acre,  a  ditferencc  due  mainly  to  the  higher  price  for  drain  tile. 

The  system  at  Yakima  has  also  been  successfully  installed,  and  land, 

worthless  for  agi'icultural  purposes  at  the  inception  of  the  experiment, 
will,  it  is  believed,  be  in  as  productive  a  condition  at  the  end  of  two 

years  a.^  contiguous  lands  now  valued  at  $150  an  acre. 

It  is  the  purpose  of  the  Department  to  establish  six  of  these  demon- 
stration experiments  in  parts  of  the  West  where  there  has  been  great 

loss  from  the  rise  of  alkali.  The  need  for  such  ol)ject  lessons  has  been 

forcibh^  impressed  upon  the  Department  by  the  apath}"  of  the  com- 
munities where  the  alkali  evil  exists  and  increases.  The  people  seem 

to  stand  in  awe  of  alkali  and  to  doubt  that  they  can  cope  with  it,  not- 
withstanding the  insistent  teachings  of  experts  to  the  contrary.  This 

is  not  the  case  in  Eg3^pt,  where  vast  areas  of  land  more  salt\^  than  any 
but  the  very  worst  soils  in  the  Colorado  Desert  have  been  reclaimed 

by  practicalh^  the  same  methods  as  those  recommended  b}^  the  Depart- 
ment and  now  successfully  in  use  in  these  experiments.  And  these 

demonstrations  have  been  undertaken  in  the  belief  that  when  the  peo- 
ple see  that  the  rise  of  alkali  can  be  prevented,  or  that  where  alkali 

has  accumulated  it  can  be  economically  removed,  they  w^ill  take  the 
matter  into  their  own  hands  and  either  privately  or  cooperatively 

set  about  the  svstematic  protection  and  reclamation  of  these  very 
valuable  western  lands. 

TOBACCO    INVESTIGATIONS. 

Some  supervisory  work  was  done  in  Connecticut  during  the  past 
fiscal  year,  but  the  large  ])urpose  of  the  Department,  which  was  to 

show  the  Connecticut  tobacco  growers  that  a  wrapper  leaf  of  superior 

quality  could  be  produced  on  a  specific  soil  type  established  in  the  soil 

surve^^  of  the  Connecticut  Valle}^,  has  been  successfully  brought  to  a 
close.  It  remains  now  for  the  growers  to  put  the  shade-grown  Sumatra 

industry  on  a  substantival  basis,  toward  which  condition  great  progress 
has  already  been  made. 

The  investigation  of  the  fermentation  of  Ohio  tobacco  has  also  been 

continued,  and  the  interest  in  bulk  fermentation,  which  is  far  better 

3     A1003   5 
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thuii  the  case  method  up  to  this  tiuu^  liiro-ely  ciiiploy*'*!  I»y  the  puckers, 
is  o':iii»ini>'  orouiul. 

The  ([lumtity  of  tolr.iceo  h.iiiclled  aci-orclinj^*  to  the;  method  presei'i)>ed 
by  the  lUireau  of  Soils  has  iiiereased  from  ()55,!200  pounds  of  the  VM)1 

crop  to  4, ̂ <U, 800  pounds  of  the  crop  of  10()'J.  This  tobacco  is  Zinuuor 
Spanish  anvl  Little  Dutch,  varieties  used  in  the  manufacture  of  cif^ars, 

and  the  substitution  of  the  bulk  method  of  fermentation  for  the  pres- 

ent i)ractii'0  of  case  fermentation  will  not  only  prevent  trreat  loss  from 

rot  and  imp(M-fect  curino-,  l)ut  will  also  result  in  a  troneral  improve- 

ment in  the  several  f>-rades  of  this  to])acco,  and  thus  oreatly  increase 
the  profits  of  the  grower  and  packer. 

By  far  the  most  important  work  of  the  Bureau  of  Soils  during  the 

past  year,  luider  the  authorization  for  tobacco  investigations,  has  been 

the  experimental  growing-  of  Cuban  cigar-leaf  tobacco  on  certain  soils 
in  South  Carolina,  Alabama,  jind  Texas.  These  soils,  the  Orangeburg 

sandy  loam  and  the  Orangeburg  loam,  are  apparently  very  similar  to 
the  tobacco  soils  of  Cuba,  and  the  aroma  of  the  leaf  grown  on  one  of 

these  soils  in  Texas  has  been  pronounced  b}^  the  trade  to  be  very  fine. 
The  crops  grown  on  the  experimental  plots  are  now  in  course  of 

fermentation,  and  it  is  too  early  to  state  definitely  w^hat  the  outcome 
will  be,  ])ut  so  far  as  is  now  known  tlie  quality  of  the  leaf  will  be 
excellent. 

As  these  experiments  in  the  South  look  toward  the  establishment  of 

a  new^  tobacco  industry  in  that  part  of  the  country  and  to  the  produc- 
tion of  a  leaf  to  compete  with  the  Cuban  grown  tobacco,  a  compara- 
tive statement  of  the  production  and  value  of  the  domestic  leaf  and 

the  imports  and  value  of  the  Cuban  tobacco  is  ap}>ended. 

Production  and  value  offdlcr  tobacco  in  1901. 

Type. 

Ohio   

Pennsylvania   
Otlicr  domestic  filler   

Total  domestic  filler 

Imported  Cuban,  1901  .... 

Produc- 
tion, 

Pounds. 

35,654,314 
17,014,380 
17, 066, 531 

70, 935, 225 
18, 554, 775 

Value. 

S3, 832, 839 
2,113,725 
1,971,584 

7, 918, 148 
16, 212, 773 

In  the  above  table  the  production  of  the  domestic  tobacco  is  on  the 

basis  of  the  fermented  leaf,  20  per  cent  having  been  deducted  from  the 

total  production  for  shrinkage  in  fermentation  and  loss  in  handling. 

In  the  case  of  Ohio  the  nccessaiy  allowance  for  other  t3^pes  than  the 
filler  types  grown  in  the  State  has  been  made.  Two  cents  per  pound 
has  been  added  to  the  value  of  the  domestic  tobacco  to  provide  for  the 

expense  of  fermentation,  etc.,  thus  putting  the  Cuban  imports  and 

domestic  filler  on  the  same  basis.     It  w^ill  be  seen  from  these  figures 
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thill  \\\v  C.'iil»;iii  imports,  while  only  one-fourth  as  orcat  in  (iiiantif}^ 
rcprosiMit  two  and  ono-thinl  tinios  the  valiio  of  the  donie.stic  prothict. 

It  is  (he  pur[)oscor  (he  I  )epartnuMit,  if  the  results  of  this  year's  \v(M'k 
Avari'ant,  to  carry  on  the  (ilhM*  experiin(Mils  in  the  South  on  broader 

lines,  simihir  to  those  of  the  Sumatra  (wperinients  in  (.'onnectieut,  and 
then  to  extend  its  operations  into  other  Stiites  where  the  results  of 

the  soil  survey  show  that  tohaeco  can  be  raised  or  where  improvements 
can  be  made. 

WOUK    OF   THE    SOIL    LAlJOllATOltlES. 

Besides  routine  work  the  hi])oratories  of  the  Bureau  of  Soils  have 

been  developino-  several  special  investigations  in  the  physics  and 
chemistr}"  of  soils.  Much  of  their  work  is  of  a  purely  technical  char- 

acter, necessary  to  a  proper  understanding  and  handling  of  the  large 

soil  problems  wdiich  the  Bureau  is  investigating,  but  not  in  itself  of 
immediate  interest  or  value  to  the  practical  agriculturist.  Some  of 

the  work,  however,  has  an  immediate  interest  and  is  of  a  far-reaching 
and  fundamental  character. 

The  subject  of  most  practical  importance  to  the  farmers  of  the 

country  is  the  yield  of  crops,  which  has  been  popularl}^  believed  to  be 
more  or  less  directly  influenced  and  controlled  by  the  chemical  char- 

acteristics of  the  soil.  The  Bureau  has  therefore  made  an  exhaustive 

research,  the  results  of  which  modify  very  materially  the  current  con- 
ceptions of  this  matter.  In  considering  the  question  the  aim  was  to 

determine  what  amount  and  proportion  of  the  several  mineral  plant 

foods  were  actually  in  solution  in  the  soil  at  any  one  time,  or  from 

time  to  time;  since  it  has  been  admitted  by  practically  all  authorities 

that  it  is  the  solution  naturally  existing  in  soils  which  is  the  imme- 
diate source  of  the  mineral  foods  obtained  by  the  crops  growing  upon 

them.  Birner  and  Lucanus,  as  long  ago  as  1866,  pointed  out  that 

plants  can  be  grown  to  perfection  in  well  water  if  suitable  ph3'sical 
conditions  are  preserved,  and,  as  a  matter  of  fact,  they  grew  oat  plants 

in  such  water,  renewed  weekl}^,  the  jdeld  of  grain  being  double  that 
from  a  rich  garden  soil. 

Until  the  work  was  undertaken  in  this  Department  it  had  never  been 

possible  to  make  a  satisfactor}^  study  of  this  subject,  owing  to  the 
difficulties  encountered  in  isolating  the  natural  nutrient  solution  from 

the  solid  soil  and  in  anah^zing  this  solution  for  the  extremely  small 
amounts  of  dissolved  material  maintained  in  it. 

B}'  careful  work  and  unusual  ingenuity  these  analj^tical  difficulties 
have  been  surmounted  b}^  the  Bureau  and  methods  devised  that  ena])le 
us  to  obtain  the  soil  solution  and  to  estimate,  with  a  degree  of  accuracy 

little  short  of  marvelous,  the  amounts  of  the  constituents  contained 

which  are  of  signiti<'ance  for  plant  growth.  ̂ Moreover,  by  means  of 
portable  outfits  it  has  ])een  possible  to  make  these  determinations  in 
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tlic  field,  whore  loeal  eonditions  can  1)0  studied  in  conjunction  with  the 
analysis  of  fresh  soil  siunphs. 

Tlic  chief  of  the  lUiretiu,  Professor  Whitney,  couchides,  from  the 
consideration  of  some  hundreds  of  examinations  with  these  new  and 

exceedino'ly  delicate  methods,  that  there  is  no  apparent  relation 
between  the  dissolved  salts  of  the  soils,  as  determined  by  the  methods, 

and  the  yield  of  crops,  and  that  there  are  no  constant  ditl'erences 
between  the  different  types  of  soil,  although  these  types  differ  widely 
in  their  agricultural  values.  With  such  small  diiferences  as  were 

actually  found,  quite  as  often  the  larger  amount  of  plant  food  was 
found  associated  with  a  poorer  crop,  and  vice  versa;  and,  furthermore, 

the  chemical  differences  betw^een  soils  of  various  types  with  known  w^ide 
variations  in  ao-ricultural  value,  or  betw^ecn  soils  of  the  same  type  sup- 

porting on  the  one  hand  good,  on  the  other  poor  crops,  were  no  lai'ger 
than  those  found  between  soils  yielding  approximatelv  equal  crops. 

He  argues,  therefore,  that  nearly  all  soils  are  amply  supplied  w^ith 
the  necessary  mineral  plant  food,  and  that  these  plant  foods  are  not  in 
themselves  a  matter  of  paramount  importance  to  the  agriculturist,  for 
their  supply  as  regards  the  plant  is  determined  by  the  supply  of  soil 
moisture  which  the  crop  can  obtain  from  the  soil;  that  the  chemical 
analysis  of  a  soil  can  not  in  itself,  therefore,  throw  much  light  upon 
the  problem  of  fertility,  but  when  the  farmer  attempts  to  control  the 
factors  governing  crop  jaeld  his  attention  must  be  directed  to  the 
mechanical  condition  of  the  soil  as  affecting  the  supply  of  soil  moisture 

with  its  dissolved  mineral  nutrient,  to  the  efi'ects  of  climate,  to 
rotation,  and  to  general  soil  management.  These  matters  have  all 
been  fully  treated  in  a  recent  publication  (Bulletin  No.  22)  of  the 
Bureau  of  Soils. 

BUREAU  OF  STATISTICS. 

WORK    OF    THE    YEAH. 

The  work  of  the  Bureau  of  Statistics  has  been  continued  on  the 

usual  lines.  In  addition  to  the  regular  work  in  estimating  crop  con- 
ditions, etc.,  statistical  matter  relating  to  the  principal  crops  and  farm 

animals,  freight  rates,  exports,  etc.,  in  the  United  States  and  foreign 
countries  has  been  prepared  for  publication,  and  numerous  inquiries 
from  various  interested  parties  as  well  as  Bureaus  and  Divisions  of 
this  Department  have  been  answered,  all  of  which  has  necessitated  a 
vast  amount  of  research  and  compilation. 

Several  special  reports  have  been  published  during  the  year.  These 

reports  include  a  statistical  description  of  the  ''Wheat  Ports  of  the 
Pacific  Coast,"  ''Practices  in  Crop  Rotation,"  "Flaxseed  Production," 
*' Commerce  and  Manufacture  in  the  United  States,"  "Milk  Transpor- 

tation:  Freioht  Rates  to  the  Larofest  Fifteen  Cities  in  the  United 
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SlaU's,"   and    '"  Kclalions   of    Toptilal  ion    and    I'Ood    Producls    in    the 

UnitiHl  Stales." 
KOKKICN     ACIJICII/ITKAI-    SIATISIICS. 

'llu*  slatistical  expert  wlio  has  i'orsoine  years  had  charf^'e  of  the?  crop 
statistics  of  ronMLTii  comitrios  coinpetiiijLC  with  th(i  United  Stjitos  has 

hiM'n  .slatioiKul  (hiring"  Ihe  yeiir  in  London,  Kn^-hind,  where  he  has  been 

in  closer  (ouch  \vi(h  the  statistical  oflices  of  th(i  did'erent  European 
governments,  Avhose  reports,  along  with  the  most  authoritative  com- 

mercial ini(dligence  of  interest  to  Amei'ican  ao-riculturists,  he  trans- 

mits to  ̂ \'ashin^•ton  by  mail  or  cable  from  time  to  time.  Negotiations 
with  the  governments  of  various  important  grain-producing  coun 
tries  of  Europe,  and  also  with  that  of  the  Dominion  of  Canada,  look- 

ing to  a  telegraphic  interchange  of  crop  reports  similar  to  that  alread}'' 
in  o})eration  between  the  United  States  and  Hungary  have  been  con 

tinned,  and  it  is  not  improper  to  state  that  these  negotiations  have  now 

reached  such  a  stage  that  there  are  good  grounds  for  believing  that 

the  growing  season  of  another  yQnr  will  see  the  American  farmer 

placed  in  as  prompt  possession  of  trustworthy  statistics  concerning 
the  principal  grain  crops  of  foreign  countries  as  be  is  of  those  of  the 
United  States.  I 

COOPERATION    WITH    OTHER    BUREAUS    AND    DIVISIONS. 

During  the  year  there  has  been  cordial  cooperation  between  the 

Bureau  of  Statistics  and  the  Bureau  of  Plant  Industr}^,  the  Bureau  of 

Animal  Industr}",  the  Bureau  of  Forestry,  and  the  Bureau  of  Soils, 

with  such  satisfactor}^  results  as  to  assure  even  greater  cooperation 
and  mutual  dependence  in  the  future  than  in  the  past.  Throughout 
the  whole  of  the  research  work  of  the  Department  the  best  results 

have  been  obtained  bj^  the  cooperation  of  one  set  of  specialists  with 
another.  The  statistical  work  contained  in  the  various  publications  of 

the  different  branches  of  the  Department  of  Agriculture  is  largely 

done  b}"  emplo3'ees  of  the  Bureau  of  Statistics,  and  such  statistical 
work  as  is  not  done  in  that  Bureau  is  carefully  revised  by  the  Statis- 

tician and  receives  his  approval  before  being  published  as  the  work 

of  an}'  other  Division  or  Bureau  of  the  Department. 

COST    OF   CROP    PRODUCTION. 

In  cooperation  with  the  State  Agricultural  College  of  Minnesota, 

an  investigation  is  being  conducted  by  the  Division  of  Statistics  to 

determine  the  cost  of  production  per  acre  of  the  principal  crops. 

Although  this  work  is  not  sufficiently  complete  to  permit  of  publica 

tion  of  results  at  the  present  time,  these  data,  when  properly  tabulated 

and  anah'zed,  will  undoubtedly  be  of  great  value  in  solving  questions 
of  farm  management,  and  various  other  problems  that  confront  the 
modern  farmer. 
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THE    STATISTK'.VL    LIBRARY. 

AVhilo  there  is  no  branch  of  statistics  havin^-  a  close  relation  to  the 
agricultural  industry  that  is  not  more  or  less  aJe(iiiately  represented 

in  the  Depart nK'nt\s  statistical  li})rary,  as  reo;ards  the  literature  of 
prices,  it  is  })elieved  to  bo  the  liest  equipped  library  in  the  country, 
and  no  reasonable  expenditure  that  may  be  necessary  to  maintain  its 

present  hi^h  standin<^  should  be  withheld.  Its  card  index  to  a<>ricul- 
tural  statistics  is  exceptionally  complete  and  well  arranged  and  has 

proved  of  great  value  to  ̂ 'isitors  who  have  had  occasion  to  consult  it. 

BUREAU    ORGANIZATION. 

On  eluly  1,  1903,  the  Division  of  Statistics  became  a  bureau,  and 
the  Division  of  Foreign  jVIarkets  was  ])laced  under  the  direction  of  the 

Statistician.  Both  the  clerical  and  field  forces  will  now  be  mate- 

rially strengthened,  and,  while  the  work  nmst  necessarily  be  con- 

tinued along  practicall}^  the  same  lines  as  heretofore,  no  effort  will  be 
spared  to  strengthen  and  improve  the  reports  on  the  staple  crops  and 
give  more  detailed  information  with  regard  to  fruits  and  various 

minor  crops.  Until  the  present  year  it  was  found  impossible  to  make 

quantitative  estimates  of  any  but  the  principal  crops,  but  flax  was 

added  during  the  3'ear,  and  the  necessity  for  extending  this  w^ork  to 
embrace  other  products — such  as  rice,  sugar,  fruits,  etc. — is  every  day 
being  more  forcibly  brought  to  the  attention  of  the  Department. 

With  a  moderate  addition  to  the  field  force  the  organization  for  col- 

lecting data  Avill  be  sufficiently  well  organized  to  enable  the  Statisti- 
cian to  include  details  of  all  minor  crops  and  of  fruits  in  his  monthly 

reports.  But  to  successfully  extend  the  work  to  embrace  these  crops 

it  will  1)0  necessar}^  to  strengthen  the  office  force  b}^  the  appointment 
of  a  sufficient  number  of  computers  to  collate  and  analyze  the  reports 

sent  in  by  correspondents  and  field  agents. 

The  organization  of  the  field  force  has  already  been  carried  to  a  very 

high  state  of  efficiency,  and  it  is  proposed  materiall}^  to  increase  this 
efficiency  by  the  appointment  of  additional  field  agents  so  soon  as  the 
bureau  orcfanization  becomes  effective. 

It  is  my  desire  to  so  strengthen  this  Bureau  as  to  enable  it  to  become, 

as  I  conceive  it  should  be,  the  principal  source  of  reliable  informa- 
tion on  the  ao-ricultural  resources  of  the  countrv. 

FOREIGN   MARKETS. 

COMPREHENSIVE    INVESTIGATIONS. 

Special  comprehensive  investigations  involving  much  labor  in  the 
collection  of  statistics  and  in  table  building  have  engaged  the  efforts 

of  the  Division  of  Forcig-n  Markets  durinof"  the  fiscal  vear.  These 
investigations  bring  together  vast  amounts  of  information  concerning 
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i\w  (riido  of  (his  jukI  olhci-  ('<)iii.»tri<»s  in  cxiXJi'tliii^'  mjkI  import iii^-  fjinn 

Mild  forost  ])i-o(ln('t.s  whicli  lius  not  hitlicrlo  hrcii  in  fncni  r'".i(iily  a\'iiil- 

l\])\v   (o  lll(>   i^'CIHM'al    [)ul)lic. 

<)i'   I'ourK.N   <(ir \-ri<i i-s. 

On  arconnt of  tlio  nunnTous  chuiiui's  in  i[u\  tarill  hiws  of  inuny 

iinpoitanl  coiinlrics,  frocjiicMil  in((uii'i(\s  mtc  rcfcrrfnl  to  tl)is  l)i\ision 
for  infornialion  i-(»o-anlino-  tariff  rates  and  customs  rc^iifulations  of  ccr- 
tain  aijfricultural  products  in  forcisjfn  countries. 

In  ordiM-  to  sup[)ly  this  information  in  condensed  foi-m,  tli<*  Bureau 

has  ])(MMi  charo-ed  witli  the  pu))lication  of  a  series  of  buHetins  driving,  in 

English,  tlie  import  duties  on  cei'tairi  important  j^roups  of  agricultural 
products  that  are  levied  in  foreign  countries. 

I'he  greatest  care  has  ])een  exercised  to  make  tliis  information  accu- 
rate, and  no  efforts  have  })een  spared  to  get  the  most  recent  informa- 

tion from  each  countr}^ 

The  countries,  including  their  colonies  and  dependencies,  for  which 

these  taritt'  schedules  have  been  conjpiled,  number  162,  which  includes, 
for  the  sake  of  completeness,  the  tariff  of  the  United  States  and  that 
of  the  Philippine  Islands. 

FIFTY    YlCAilS    OF    EXI'OKTS. 

The  numerous  demands  for  information  as  to  export  statistics  of 

farm  products  from  the  United  States,  covering  a  period  of  years 

longer  than  the  ten-year  statements  customarily  made  b}^  this  Division, 
have  suggested  the  compilation  of  tables  showing  these  exports  for  a 

long  period  of  years,  beginning  with  1851.  From  these  tables  are 

derived  the  figures  on  our  exports  of  farm  products  given  in  the 

earlier  portion  of  the  present  report. 

These  figures  exhibit  a  stead}'  and  regular  increase  in  the  volume  of 
our  agricultural  export  trade,  in  which  cotton,  grain  and  grain  products, 

and  meat  and  meat  products  were  the  principal  factors.  Other  impor- 
tant items  were  live  animals  and  tobacco.  The  five  items  mentioned 

have  formed  the  bulk  of  our  agricultural  export  shipments  throughout 

the  period  1851-1902,  with  the  exception  of  the  years  1801-1865  when, 

on  account  of  the  civil  war,  our  exports  of  cotton  were  almost  entireh' 
suspended. 

GERMAN'    IMPORTS    OF    FARM    TRODICTS. 

The  imports  of  farm  products  into  theCierman  Kmpirewere  made  a 

special  subject  of  inquiry  by  the  Division  of  Foreign  ̂ Markets,  and 
resulted  in   a  full  analysis  of   products  by  kind  and  ])v  country  of 
origm. 

Farm  products  constitute  a  much  larger  percentage  of  the  imports 

of  the  German  Empire  tlian  th(\v  do  in  this  country,  the  percentage 
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for  Geniuuiy  beiuo-  5i).2  for  the  live  years  1S97-1901.  The  average 

aniuuil  value  of  the  furui  products  imported  from  IS'JT  to  1901  was 
$745, IDS, ISO;  the  amount  for  IDOl  was  ̂ 790,5(U,700,  of  which  amount 

the  United  States  supplied  21.9  per  cent.  Of  the  imports  of  agri- 
cultural raw  materials,  the  United  States  supplied  20.5  per  cent;  food 

products,  21.7  per  cent;  feed  stuli's,  37.3  per  cent;  miscellaneous  farm 
products,  3  per  cent. 

As  contril)utors  to  the  imports  of  farm  products  into  Germany  the 
various  countries  raidv  in  order  as  follows,  with  the  percentage  of 

imports  derived  from  each:  United  States,  21.9  per  cent;  liussia, 

excluding  Finland,  10.3  per  cent;  Austria-Hungary,  10.6  per  cent; 

British  East  Indies,  5.G  percent;  Argentina,  5.4  percent;  Ital}',  4.4 
percent;  France,  4.4  per  cent;  the  Netherlands,  4  percent;  Brazil,  3.2 

percent;  Belgium,  2.8  per  cent;  United  Kingdom,  2.7  per  cent;  Dutch 
East  Indies,  2.4  per  cent;  British  Australasia,  2.4  percent;  Denmark, 

1.0  per  cent;  Switzerland,  1.0  per  cent;  Koumania,  1.3  per  cent.  No 
other  foreign  country  has  a  percentage  as  high  as  1. 

TKADE    IN    FOREST    PRODUCTS. 

This  subject,  which  liad  hitherto  received  scant  attention,  has  been 

made  a  prominent  subject  of  investigation  during  the  year  just  closed, 
and  will  hereafter  receive  the  attention  of  this  Division  in  conjunction 

with  the  subject  of  trade  in  farm  products. 
While  it  is  true  that  in  the  innnense  aggregate  of  our  foreign  trade 

forest  products  occup}^  a  small  place  relativeh',  yet,  expressed  in 
value,  this  trade  has  grown  to  largo  proportions,  the  growth  being 

more  especially  manifest  in  exports  than  in  imports.  The  domestic 

exports  of  forest  products  in  1893  amounted  to  $28,127,281,  and  dur- 

ing the  live  years  1893-1897  the  annual  average  was  |31, 782,928. 

During  the  following  live  years,  1898-1902,  the  annual  average  grew 

to  $47,048,530,  the  highest  amount  for  one  3'ear  being  $55,309,101  for 
1901.  This  average  was  considerably  exceeded  in  1903,  when  the 
amount  was  $58,281,124.  During  the  eleven  years  the  value  of  the 

domestic  exports  of  forest  products  was  about  3  to  4  per  cent  of  the 
total  domestic  exports. 

During  the  live  years  1893-1897  the  annual  average  A^alue  of  the 
imports  of  forest  products  was  $44,038,795,  an  amount  from  which  the 

imports  for  each  3^ear  did  not  vary  much.  In  the  following  five  years 
the  annual  average  increased  about  $10,000,000,  making  the  average 

for  1898-1902  $55,205,990;  the  highest  amount  for  one  year  was 
$00,033,078,  in  1900.  In  1903  the  value  of  the  imports  of  forest 

products  rose  to  the  highest  figure  yet  attained,  $71,478,022.  The 
relation  between  the  value  of  the  imports  of  forest  products  and  the 

total  imports  is  expressed  by  5.9  per  cent  for  the  five  years  1893-97, 
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boiii<;*  T.  I   \)vr  vcwi    for  (he   li\('  years    18!)8-l(H)i>  niul  7  ])<'i-  (•ciil    for 

The  impoi'ts  of  forc^st  prodiiols  jire  constitutcHl  chiefly  of  various 

gums,  India  niblxM',  cork,  dyowoods  and  their  extiacts,  aud  ca])inct 
woods;  also  tiiuher,  hnuher,  and  wood  \m\[r,  priu(}ii)ally  from  Canada. 

It  appi^ars,  (h(Mi,  that  the  principal  poi'tion  of  these  im[)orts  is  of 
materials  that  do  not  <jfrow  in  this  country  or,  if  <^i'o\vin<^"  here,  are  not 
produced  in  sulIiciiMit  ipiantities  for  the  demands  of  consumption,  as  in 

the  case  of  tiuilxM",  lumber,  and  wood  pul[). 
The  imports  of  agricultural  products  for  1903  amounted  to  ̂ 450, 109,- 

325,  a  higher  auiount  thau  for  an\^  preceding  year  and  ̂ 30,060,037 
greater  than  for  1900.  Of  the  total  imports,  44:. 5  per  cent  are  classified 

as  belonging  to  farm  products.  This  percentage  shows  a  decline;  for 

the  live  3'ears  1893-1897  it  was  51.5  per  cent  and  for  the  live  years 
1898-1902  it  was  48.7  per  cent. 

Farm  products  have  declined  as  an  element  of  domestic  exports  also 

during  the  last  eleven  3^ears,  although  no  decline  is  perceptible  during 
the  last  five  years.  In  1903,  G3.1  per  cent  of  the  total  domestic 

exports  was  composed  of  farm  products. 

Upon  combining  the  domestic  exports  of  forest  products  Avith  those 

of  farm  products,  the  total  constitutes  67.3  per  cent  of  all  domestic 

exports  for  1903.  The  percentage  for  the  preceding  five  years  Avas 
68.8.  The  value  of  the  farm  and  forest  products  exported  for  1903 

was  §936,760,575,  compared  with  which  is  the  annual  avei"age  of  the 

preceding  live  years,  §908,686,344,  and  the  average  of  the  live  3'ears 
1893-1897,  8647,857,875. 
These  two  classes  of  products  constituted  51.4  per  cent  of  the 

imports  of  1903,  the  percentage  for  the  preceding  five  years  being 

55.8  and  for  the  five  years  1893-1897,  57.1.  In  value  the  imports  of 
these  two  classes  of  products  in  1903  amounted  to  §527,677,347,  in 

comparison  with  which  are  the  annual  average  of  the  five  preceding 

years,  §434,331,088  and  the  annual  average  of  the  five  3'ears  1893- 
1897,  §33,805,721. 

DIVISION   OF   ENTOMOLOGY. 

WORK   ON   INSECTS   FR03I   ABROAD. 

THE    ASIATIC    LADYBIRD    ENEMY    OF   THE    SAN    JOSE   SCALE. 

In  the  report  of  last  3^ear  a  rather  full  statement  was  made  con- 

cerning the  importation  of  a  lad3^bird  enem3'  of  the  San  elose  scale, 
found  in  China  and  Japan  b3^  the  first  assistant  entomologist. 
During  the  late  summer  of  1902  eight  colonies  of  this  beetle  were 

distributed  in  six  States.  In  the  experimental  orchard  of  the  Divi- 

sion of  Entomologv'  the  insect  wintered  well  out  of  doors,  and 

started  breeding  earl3'  the  present  season.     The  colonies  distributed 
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durint;'  that  suiiuner  were  nmiiily  put  In  chuigo  of  eiUonioloo^ists 

of  State  experiinent  stations.  Diirino-  tlie  curly  smniner  of  1903 
some  -.'♦)  colonies  were  distributed  ir.  Maryland,  North  Carolina, 

Georgia,  Alahania,  Delaware,  New  Jersey,  New  York,  Ohio,  Ore- 

gon, Tennessee,  Y^'ginia^  and  West  Vir<j;inia. 
Of  last  3' ear's  distrilnitions,  those  sent  to  (ieoroia  have  given  the 

best  promise.  One  of  these  established  in  a  large  orchard  of  17,000 

peaeh  trees,  with  a  contiguous  orchard  containing  250,000  trees, 
both  orchards  infested  with  scale,  shows  the  most  satisfactory 

results.  By  the  1st  of  July,  11)03,  the  ladybird  had  spread  through 

the  original  orchard  of  17,000  trees  and  then  occurred  to  the  num- 
ber of  thirty  or  forty  thousand.  Three  additional  broods  are 

expected  during  the  season,  and  tliesc  nun]])ers  should  be  vastly 
augmented.  Colonies  have  been  distributed  from  this  orchard  to 

various  parts  of  Georgia. 

The  experiences  of  the  year  liave,  therefore,  been  very  encouraging. 

Every  ellort  will  be  made  to  distribute  this  beetle  throughout  the 

regions  where  the  San  Jose  scale  occurs.  The  work,  however,  is  still 

in  the  experimental  stage,  and  too  great  hopes  should  not  be  aroused. 

Recommendations  for  the  prom})t  application  of  sprays  and  other 
remedial  treatment  should  not  be  neglected. 

OTHER    BEXEFICIAI.    IXSEfTS.  * 

The  tig  fertilizing  insect  continues  to  be  a  great  success  in  California. 

Large  crops  of  figs  were  raised  at  Fresno,  and  the  (juality  seems  to 
have  been  even  better  than  during  the  previous  3  ear.  A  number  of 

new  orchards  of  Smyrna  iigs  and  capritigs  have  been  started,  and  there 

is  no  doubt  that  the  insect  has  been  thorouo'hlv  acclimatized  at  Fresno 
and  at  Niles. 

One  of  the  most  striking  of  the  recent  bcneiicial  results  of  these 

introductions  has  been  the  good  work  done  b}^  the  parasitic  enemy  of 

the  black  scale  {Scutelllsta  cyanea)  which  was  originalh^  imported  by 
the  Division  of  Entomology  from  Italy  and  later  from  South  Africa, 

and  established  in  the  orange  and  olive  groves  of  California.  The  best 
work  has  been  done  in  the  southern  part  of  the  State,  where  the  insect 

has  been  established  in  ever}"  county  south  of  Point  Conception.  It 

is  ver}'  plentiful  in  Los  Angeles,  Orange,  and  San  Diego  counties,  and 
is  still  being  sent  out  from  the  office  of  the  First  Deputy  Conmiissioner 
of  Horticulture  at  San  Francisco.  The  Los  Angeles  commissioners 

distributed  over  100  strono-  colonies  at  Escondido.  At  Pasadena  the 
insects  have  spread  naturally,  and  in  the  colonization  districts  over  90 

per  cent  of  the  black  scale  has  been  destroyed  by  the  parasite,  which 
is  still  breeding. 
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AVOKK    ON    TIIK    CO'l'ToN     I',OM,-W!:i:N'TL. 

Th('  coiitimuMl  spread  of  (he  cotton  ))olI-w(»{',vil,  iiiid  tlic  (laii<^or 

throatonins^;  the*  most  imi)ortaiit  industry  of  tlio  South  l)y  tlic  (]ii"(!ct 
]^ros])cct  tliat  it  will  soon  rcMU-li  all  portions  of  the  cotton  belt,  rcsult(^(l 
ill  the  appr()i)riation  ]>v  (\)jiotcss  of  ̂ 20^(HH)  for  a  continuation  and 

onlar<j^(MniMit  of  the  work  of  the  Division  with  that  pest.  'I'his  work 
was  u!id(M'  tin*  direct  charoi^  in  Texas  of  ]\Ir.  W.  D!  Hunter,  who  was 
aided  by  a  nund)or  of  assistants. 

The  funds  at  the  disj)osa]  of  the  Division  ena])led  it  for  the  first  time 

to  conduct  experiments  with  the  cultural  methods  of  controHin*^  the 

pest  on  a  large  scale.  This  was  accomplished  by  entering  into  con- 
tract wntli  two  representative  large  planters  in  typical  situations  in 

Texas.  By  the  terms  of  these  contracts  the  planters  agreed  to  plant, 

cultivate,  care  for,  and  in  every  w^ay  manage  the  crop  exactly  in 
accordance  with  the  directions  of  the  agent  in  charge.  In  this  manner 

the  Division  w^as  given  practically  complete  chai'ge  of  325  acres,  but 
without  the  trouble  and  expense  of  renting  the  land  and  working  the 

crop.  These  experiments  w^ere  located  at  Calvert,  in  the  Brazos 
Valley,  the  most  seriously  infested  portion  of  the  territory  at  present, 
and  at  Victoria,  in  the  extreme  southern  portion  of  the  State,  where 

the  existence  of  volunteer  cotton  furnishes  the  weevils  with  food  very 

early  in  the  season,  thus  adding  an  important  feature  to  the  problem 
that  does  not  occur  elsewhere. 

At  Victoria  a  field  laboratory  was  fitted  up,  where  a  thorough  study 

was  made  of  eveiy  feature  of  the  life  history  of  the  >veevil.  The  mat- 
ter of  parasites  and  the  possibility  of  controlling  the  pest  by  their 

artiiicial  propagation,  which  has  always  appealed  strongly  to  many 
planters,  received  especial  attention.  In  pursuance  of  this  feature  of 

the  investigation  the  agent  in  charge  made  a  trip  to  Mexico,  wdicre  the 

governmental  commission  that  had  been  created  for  the  study  of  the 

weevil  problem  has  especially  concerned  itself  with  the  propagation  of 

a  mite  {Pediculoides  ventricosus),  which,  at  least  under  certain  con- 

ditions, has  been  found  to  destroy  the  larv^^e  of  the  pest.  The  agent 
made  a  stud}^  of  the  methods  pursued  in  the  laboratorv  of  the  commis- 

sion at  Cuernavaca,  and  through  the  courtesy  of  Prof.  A.  L.  Herrera, 

the  head  of  the  commission,  he  w^as  enabled  to  bring  back  to  Texas  a 
large  number  of  cultures.  These  parasites  were  distributed  from  the 

laborator}^  at  Victoria.  The  work  is  being  continued  this  season,  but 
the  indications  are  that  climatic  conditions  will  always  render  unob- 

tainable in  Texas  whatever  useful  results  may  have  been  obtained  in 
Mexico. 

WORK    ox    INSECTS    DAMACJING    FORESTS. 

With  the  beginning  of  the  fiscal  3'ear  a  section  of  the  Division  of 
Entomology  was  organized  for  the  investigation  of  insects  injurious 
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to  foivsts.  I)r.  A.  I).  Hopkins  was  put  in  clmr^t^  of  this  work,  and 

clurino-  the  year  three  assistants  were  assioiunl  to  him.  I'he  Avork  was 
carried  on  in  cooperation  with  the  Bureau  of  Forestiy,  and  investij^a- 
tions  liave  been  made  in  nearly  all  of  the  States  and  Territories. 

Depredations  hy  a  bark  beetle  on  the  Silver  Tine,  lied  Fir,  and  liod^e- 
polc  Fine  in  the  Priest  Kiver  Forest  Reserve  in  Idaho,  and  by  an 

importruit  wood-Uorino*  enemy  of  the  Red  Fir  near  the  Olympic 
Forest  Reserve  in  Washington,  were  investigated. 

An  important  result  of  the  work  of  the  year  was  the  determination 

that  the  destruction  of  many  large  areas  of  timber,  which  was  supposed 

to  be  the  result  of  forest  Hres,  was  primarily  the  work  of  insects,  the 
insects  having  killed  the  timber,  which  then  otfered  favorable  conditions 

for  the  startinof  of  extensive  fires.  A  serious  trouble  affect  in  i*-  the 

pines  in  the  Rock}^  Mountain  region  from  Arizona  to  Idaho,  caused 
by  bark  beetles  and  which  resulted  in  the  death  of  a  vast  amount  of 

timber  in  the  National  reserves  and  on  puldic  and  private  lands,  was 

also  investigated. 

Man}"  other  similar  investigations  were  carried  on,  and  tlie  most 
encouraging  progress  was  made  in  the  attainment  of  the  principal 

object  of  the  work,  nameh%  the  discovery  and  practical  application  of 
methods  of  preventing  losses  from  the  ravages  of  forest  insects. 

The  recommendations  for  checking  the  rapid  spread  of  pine-destroying 
beetles  in  the  Black  Hills  were  adopted  bv  the  General  Land  Oflice  of 

the  Department  of  the  Interior  with  good  results,  as  vrere  also  recom- 
mendations for  the  control  of  the  serious  insect  trouble  affecting  the 

pine  timber  on  some  200,000  acres  of  forest  and  ranch  land  in  north- 
eastern New  Mexico. 

Three  field  stations  were  established,  one  in  the  Black  Hills,  one  at 

Try  on,  N.  C,  and  one  at  Hoquiam,  Wash. 

WORK   ON    THE    CODLING   MOTH   IN    piE   NORTHWEST. 

This  work,  which  has  been  referred  to  in  previous  reports,  was  com- 
pleted during  the  autumn  of  1902.  The  special  agent  in  charge  during 

the  following  winter  completed  a  full  report  on  the  investigation,  which 

indicates  very  satisfactor}"  results.  Demonstration  on  a  large  scale  of 

the  efiicac}'  of  the  measures  adopted  and  recommended  showed  to  the 

satisfaction  of  all  concerned  that  the  economical  control  of  the  codling- 
moth  in  the  Northwest  is  possible.  It  was  conclusivel}-  shown  that  in 
the  infested  regions  of  the  far  Northwest  from  85  to  100  per  cent  of 
the  fruit  was  injured  if  no  remedial  measure  was  used,  but  that  on 

intelligent  application  of  the  remedies  advised  bv  the  Division  of 

Entomology  from  85  to  98  per  cent  of  the  fruit  might  be  saved. 

OTHER   INVESTIGATIONS. 

The  work  upon  injurious  scale  insects  has  been  carried  on  through 

the  3'ear.     The  methods  of  controlling  the  San  Jose  scale  have  become 
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iiioro  oll\H'(i\t\  iiiid  llu'  suhicc  issued  hy  (lu^  Division  of  Kiiloinoloo-y 

is  (Mnl)O(li(Ml  ill  two  rccoiitly  i)ul>lisli('(l  and  n^visod  circulars  <(i\'ino- the 
latest  methods  of  coiiti'ol.  iMuch  woik  was  (h)jie  in  tl'.c  (h'tcrniiiiation 

of  scale  insects  for  (^\^)(M'i^lent  stations  and  individuals,  including 

the  study  ol'  considerahh*  material  reeei\(Ml  i'l'om  rorei<;'n  .sources,  and 
ospecinlly  from  our  n(^w  possessions,  Porto  Rico  and  Hawaii. 

'Vho  investiii-ations  ol*  insects  injui'ious  to  truck  crops  have  been 
carried  on,  and  a  special  stud}'  has  been  made  of  those  forms  wdiich 
injure  the  suo-ar  beet. 
The  work  on  insects  injurious  to  stored  products  has  also  ])een 

measurably  successful,  and  the  remedies  proposed  for  this  class  of 

insects  have  been  succcssf  ull}^  tried  by  many  individuals.  An  especial 

study  has  been  made  of  the  injuries  of  the  so-called  powder-post 
beetles  to  the  wood  used  in  making  agricultural  tools  and  furniture. 

The  insects  affecting  ornamental  plants  have  also  been  studied  to 

advantage. 
The  investigations  of  insects  in  their  direct  relations  to  the  health 

of  man,  which  have  been  under  wa}^  for  two  years  past,  have  been 
continued.  Careful  studies  have  been  made  of  the  habits  and  geo- 
gra[)hical  distribution  of  the  mosquitoes  which  convey  malaria  and 

those  which  convc}^  yellow  fever.  An  extensive  investigation  of  the 
insects  attacking  the  stems  of  growing  wheat,  rye,  barley,  and  oats, 

not,  however,  including  the  Hessian  fly  Avhich  was  earlier  dealt  with, 

has  been  completed  during  the  year,  and  a  final  report  prepared  for 

publication. 
The  insects  which  affect  mushrooms,  the  gadflies  or  horseflies,  the 

insects  which  affect  the  seea  of  the  clover  plant,  and  the  insects  which 

affect  the  cranberr}^  have  been  studied  during  the  3^ear  and  are  being 
written  up. 

The  work  on  insects  affecting  shade  trees,  which  has  been  carried 

on  now  for  several  years,  has  been  continued,  and  the  preparation  of 
an  extensive  bulletin  on  this  subject  is  under  way. 

WORK   IN   SILK   CULTURE. 

An  appropriation  of  810,000  to  the  Department  of  Agriculture  for 

investigations  in  silk  culture  was  made  by  Congress  for  the  fiscal  year 
1903.  The  conduct  of  this  investigation  was  placed  in  tlie  hands  of 

the  Entomologist.  Previous  work  by  the  Department  in  the  3'ears 
1882  to  1801  had  already  demonstrated  the  possibility  of  raising  excel- 

lent cocoons  of  the  domestic  silkworm  in  all  parts  of  the  United  States 

in  wdiich  the  White  ]\lun)err3'  tree  will  grow\  Therefore,  in  the 
investigations  to  be  undertaken  at  this  time,  the  whole  attention  of 

those  in  charge  is  naturall}^  devoted  to  the  main  practical  aspects  of 
establishing  the  industr3\  Undoubtedly  the  first  steps  are  to  create 

a  general  interest  in  the  subject,  to  insure  the  supplv  of  leaves  for 
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I'oixi  tor  the  woniis,  aiul  to  ediu'iite  as  many  jK^'sons  as  jx>s.sil)le  in  tlio 
care  of  the  worms,  so  that  a  erop  of  eocoons  will  lie  assured  to  any 

iiulividual  or  eonipany  (lesirin«jf  to  <40  into  the  reeliii^f  hiisiiicss.  The 

EntonK)h>}»ist,  during;  the  siiniiner  of  iDO'i,  visited  the  .Nilk-jrrowinsT 
retrions  of  Europe  and  investii>^ated  the  establishments  for  the  selec- 

tion of  pure  e^tjs  and  also  inve8ti«,^ated  the  eoniinunities  in  w  hich  silk 
culture  has  its  strono;est  hold,  lie  also  contracted  for  the  purchase  of 

two  four-basin  reels.  Consideralde  quantities  of  silkworm  eg<,^s  of 
the  best  races  were  purchased,  and  inull)crry  seeds  and  cuttin<,'s  of  the 
best  \arieties  were  also  contracted  for. 

During  the  winter  and  early  spring  eggs  were  sent  in  small  (pianti- 
ties  to  all  applicants  who  were  able  to  assure  the  Department  that 
they  had  at  hand  a  proper  sup[)ly  of  food  for  the  worms.  To  those 
who  had  no  food  mulberry  cuttings  were  sent.  A  small  crop  of 

cocoons  was  raised  at  the  Department  in  the  spring  of  11)03.  Nearly 
all  of  the  persons  to  whom  eggs  were  sent  reported  that  they  had 

been  able  to  rear  the  w^orms  and  produce  the  cocoons  without  great 
ditficulty,  and  letters  were  sent  informing  the  raisers  that  their 

cocoons  would  be  purchased  b}^  the  Department  at  the  current  Euro- 
pean market  rates.  One  of  the  reels  imported  from  Europe  was  put 

in  operation  at  the  Department  of  Agriculture,  in  Washington.  Two 

expert  reelers  were  secured  from  Erance,  and  at  the  close  of  the  liscal 

year  reeling  operations  w  ere  about  to  begin.  The  second  of  the  four- 
basin  reels  was  loaned  to  The  Seri-Cuiture  and  Manufacturing  Com- 

pany, at  Tallulah  Ealls,  Ga.,  Avhere  extensive  planting  of  mulberry 
trees  has  been  carried  out  and  where  experimental  work  is  promised. 

The  establishment  of  the  silk  industry  in  the  United  States  must  be 

a  uratter  of  extremely  slow  accomplishment.  Small  appropriations  by 
the  General  Government  will  assist  in  the  education  of  an  increasing 
class  of  silk  raisers.  The  lack  of  a  market  for  cocoons  is  the  orreat 

ditficulty  at  the  present  time.  The  limited  market  created  by  the 

Department  out  of  this  small  appropriation  is  in  reality  an  artiticial 
one.  It  is  necessary,  however,  to  induce  people  to  continue  their 
interest  in  the  subject  and  to  educate  a  class  of  silk  raisers,  and  for 

the  present  this  method  will  be  continued. 

APICULTURAL   INVESTIGATIONS. 

The  correspondence  in  relation  to  apicultural  matters  has  been 

constantly  increasing,  and  has  covered  a  wider  range  of  subjects. 

In  the  autumn  of  190:2  a  trip  was  made  by  the  apicultui*al  investi- 
gator through  Nebraska  and  Colorado  for  the  purpose  of  investigating 

certain  conditions,  especially  in  Colorado,  regarding  natural  and  arti- 
ticial bee  pasturage  and  the  early  breeding  up  of  colonies  of  bees  to 

enable  bee  keepers  to  take  full  advantage  of  the  first  crop  of  alfalfa. 
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The  recoiiiinendations  made  to  cultivate  early  pollen-))earing  crops, 

such  as  Russian  hairy  vetch,  and  to  employ  moi*e  prolitic,  hardy,  and 
strong- winded  bees  than  Italians,  such  as  the  Carniolau  and  C\'prian 
races  and  their  crosses,  have,  wherever  followed,  resulted  in  a  marked 

incre;vse  in  the  honey  yield  and  in  earliuess  and  size  of  .> warms. 

A  numlK'r  of  queens  of  select  breedintr  have  been  sent  thk>  year,  a.-> 
in  the  past,  to  experiment  stations  eni^<;ed  in  apiarian  investigations, 
and  for  testinjj  in  sections  where  it  seemed  advi^able  to  try  certain 
breeds  or  crosses. 

A  race  of  l>ees  little  known  in  this  country,  the  Caucasian,  native  to 

the  southeastern  provinces  of  Russia,  l>orderinor  on  the  Black  and 
Caspian  se:is,  has  been  under  observation.  It  promises  to  l>e  a  valu- 

able addition  to  the  varieties  already  bred  in  this  country.  The 

workers  are  jtckxI  honev  gatherers  and  most  i*emarkablv  efontle.  The 

queens  are  quite  prolific.  The  exact  status  of  the  i*ace  as  regards 
hardiness  has  not  yet  l:>een  determined,  although  in  Colorado  they  have 
not  seemed  inferior  in  wintering  qualities  to  the  Italians  already  there. 

EXPERIMENTAL   WOUK    WITH    INSECTICrDES. 

The  value  of  the  standard  insecticides,  )x)th  for  biting  and  siK?king 
insects,  including  food  ]X)isons  and  substances  which  kill  by  contact 
merely,  has  been  established  by  many  years  of  experiment,  but 
nevertheless,  by  the  practical  work  of  the  Division  of  Entomology, 

such  standard  insecticides  receive  each  year  the  indorsement  of  addi- 
tional satisfactory  experience.  This  applies  not  only  to  the  control  of 

insect  enemies  of  field  and  garden  crops  and  fruits,  but  also  to  house 
pe>ts.  as  illustrated  by  additional  practical  work  done  during  the  year 
with  the  hvdrocvanic  acid  eras  treatment  of  houses  descril)ed  in  the 

If-St  annual  rep>ort.  The  exp>erimentation  with  petroleum  oils,  referred 
to  in  the  former  report,  has  been  started  during  the  present  year  in 
conjunction  with  the  Bureaus  gf  Plant  Industry  and  Chemistry  of  this 
Department.  This  work,  it  will  be  recalled,  was  undertaken  in 

response  to  special  requests  from  the  Society  for  the  Promotion  of  Agri- 
cultunil  Science  and  from  the  Association  of  Economic  Entomologists. 

BIOLOGICAL   SURVEY. 

The  Biological  Survey  is  engaged  in  three  distinct  lines  of  investi- 
g:ition.  each  of  which  is  as  important  and  independent  as  the  usual 
work  assigned  to  a  division  of  the  Department.  These  lines  consist  of 
(1)  the  mapping  of  the  lx)undaries  of  natural  life  and  crop  zones  of  the 
country,  from  which  may  l>e  determined  the  agricultural  products 
suitable  to  the  different  climatic  conditions  that  prevail  in  different 
parts  of  the  country,  and  so  likely  to  l:>e  a  commercial  success;  (2) 
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iiivestit«-iition  of  the  econoniic  relutions  of  birds  co  ai^ricultiire  iind  hor- 
ticultiiro,  ill  ordor  to  dotennine  wluit  birds  iin3  useful  and  what  inju- 

rious to  these  interests  and  to  what  extent;  and  (3)  the  pre.se rvation 
and  introduetion  of  <^auie,  and  also  tlie  supervision  of  the  importation 
of  foreign  birds,  to  prevent  the  introduction  of  undesirable  .species, 
such  as  have  caused  much  damage  in  other  countries  or  are  likely  to 
become  pests  in  this  countr3\ 

DETERMINATION    OF    LIFE    AND   CROP   ZONES. 

In  determining  the  feasibilit}'  of  prolitablv  raising  a  certain  kind  of 
crop  for  market  the  tirst  question  presenting  itself  is,  Is  the  climate 
suitable  ?  This  question  is  largel v  determined  by  biological  surveys 

or  the  investigation  of  the  geographic  distril)ution  of  plant  and  animal 
life.  Lines  are  run  through  a  State  wherever  necessary,  and  the 

plant  and  animal  life  and  etiects  of  physiographic  and  climatic  condi- 
tions are  carefully  noted.  From  these  lines  maps  can  be  made,  show- 

ing the  location  throughout  the  State  of  life  zones — in  other  words, 
belts  that  are  adapted  climatically  to  certain  crops. 

During  the  year  the  survc}'  of  Texas  has  advanced  to  such  a  point 
that  a  little  additional  work  Avill  permit  the  mapping  of  the  life  and 

crop  zones  and  the  publication  of  a  full  report  of  the  biological  char- 
acter of  the  State.  This  survey  should  obviate  many  expensive  agri- 

cultural experiments. 
California  presents  peculiar  difSculties  to  this  work  owing  to  the 

great  diversity  of  climate  found  throughout  the  State,  ranging  from 

the  Alpine  summits  of  mountains,  with  their  perpetual  snow,  to  tor- 
rid deserts,  hotter  and  drier  than  those  of  Africa,  and  including 

regions  where  frequent  fogs  and  lieav}^  rains  prevail.  The  enormous 
agricultural  interests  of  California,  with  its  sbipments  of  more  than 

^60,000,000  worth  of  vegetable  products  annually,  add  materially  to 

the  value  of  the  final  result.  As  soon  as  available  funds  and  the  diffi- 
cult character  of  the  country  will  permit,  a  biological  map  of  the  State 

will  be  published,  which,  it  is  believed,  will  be  of  inestimable  service 
to  ao-riculturists  and  horticulturists  of  the  State. 

It  is  veiy  desirable  to  secure  as  much  information  as  possible  con- 
cerning Alaska,  in  view  of  the  tide  of  immigration  setting  in  toward 

that  Territory  and  its  consequent  development.  AVork  was  carried  on 

at  several  points  in  the  Territory,  choice  being  made  of  such  as  would 

yield  the  broadest  possible  results  with  the  limited  means  available  for 

the  purpose.  The  base  of  the  Alaska  Peninsula,  on  both  coasts,  and 
several  of  the  lakes  and  rivers  of  the  interior,  notably  Lakes  Iliamna, 

Clark,  and  Becharof ,  and  the  Chulitna,  Nusbagak,  and  Ugaguk  rivers, 

were  the  field  of  exploration.  This  region  is  one  of  uiuisual  impor- 
tance for  biological  investigations,  as  it  includes  the  northwestern  limit 

of  the  Pacific  coniferous  forest  and  is  the  point  of  junction  of  several 
life  areas. 
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ECONOMIC    KKI^TIONS   OF   BIRDS   TO   ACRICULTL'RE. 

The  .study  of  tlu^  relations  of  liircls  to  a<^ricultiinil  interests  wa.s  con- 
tinued under  the  two  lines  that  liave  heretofore  occupied  attention, 

namely,  hihc)ratory  work  and  tield  investi<,^ation.  In  tlio  hilKjratory 
attention  was  mainly  directed  during  the  past  year  to  the  stomachs  of 

pime  hirds.  in  preparation  for  issuint^a  report  u[7<>n  their  food  haliits, 
in  order  to  meet  a  constantly  jrrowiui^  demand  upon  the  subject. 

Field  work  included  a  continuation  of  investi^^ations  on  a  certain 
Maryland  farm,  which  formed  the  subject  of  one  of  the  bulletins  of 

the  Division  issued  during  the  year,  and  the  study  of  the  food  habits 

of  birds  in  the  principal  fruit-growing  districts  of  California,  begun 
in  1001.  The  California  work,  as  noted  in  previous  reports,  has 
yielded  important  results,  which  will  be  very  useful  to  horticulturists 

by  making  it  apparent  which  birds  are  serviceable  and  which  are 
injurious  to  their  interests. 

Complaints  have  been  received  by  bee  keepers  in  California  of  great 
harm  to  their  business,  caused  by  certain  birds,  which,  it  is  alleged, 
destrov  lar|:ce  numbers  of  worker  bees.  Partial  investiofations  of  this 

complaint  do  not  sustain  these  charges,  but  further  study  is  necessary 
before  a  linal  rejx)rt  can  be  made. 

In  many  parts  of  the  country  serious  loss  is  entailed  on  agricultur- 
ists by  periodic  invasions  of  noxious  insects.  When  such  outbreaks 

occur  hereafter  they  will  be  investigated,  if  practicable,  by  this  Divi- 
:?ion  in  conjunction  with  the  Division  of  Entomology,  in  order  to 

ascertain,  as  far  as  possible,  what  influence  is  exerted  by  birds  in 

checking  the  increase  of  the  pests  and  thus  diminishing  the  extent  of 
their  ravages. 

GAME    niOTZCTION    AND    IXTEODUCTIOX. 

ENTRY    OF    FOREIGN    BIRDS    AND    ANIMALS. 

The  duties  assigned  to  this  Division  relating  to  game  protection  are 

based  on  three  acts  of  Conoress — the  Lacev  Act  of  1900,  the  ecfor  act 
of  1903,  and  the  Alaska  game  law  of  1902.  The  permits  required  by 

the  Lacey  Act  for  the  entry  of  foreign  birds  and  animals  numbered  387 

during  the  year,  and  allowed  the  entry  of  629  mammals  and  53,106 

birds.  Under  the  egg  act  2,000  eggs  of  game  birds  were  imported. 
Importations  of  cage  birds  are  made  mainly  at  New  York  and  San 

Francisco,  though  parrots  are  frequently  entered  at  New  Orleans  and 

different  ports  of  entrv  along  the  Mexican  border.  Pheasants  of  vari- 
ous kinds  for  propagation  are  imported  from  Canada  in  considerable 

number,  coming  chiefly  through  the  ports  of  Detroit,  Buffalo,  and 

Niagara  Falls.  The  animals  that  are  brought  into  the  country  are 

almost  entirely  confined  to  such  as  are  designed  for  exhibition  pur- 
poses in  circuses  and  zoological  parks.     Most  of  the  importations  of 
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ca^o  ])irils  tirt»  mtide  l»y  n'«»ulur  dialers,  and  an*  subject  to  the  usual 

inspection.  In  the  case  of  passengers  })rin<^ino-  in  a  few  ])irds  as  pets, 
it  lias  IxH^n  found  desirable  to  obviate  the  annoyance  sometimes  caused 
by  the  delay  needed  to  secure  permits,  and  the  facilities  ̂ 'ranted  at 

New  York  have  been  extended  to  San  Francisco.  Under  the  arrange- 
ment thus  made  not  more  than  tive  birds  may  be  declared  by  passen- 

oers  Avith  their  personal  bag^a«;e  before  an  ofHcer  of  the  customs  and 

landed  without  formal  p(^'mit.  A  strict  account  of  the  birds  thus 
entered  is  kept  by  the  customs  authorities  and  reported  quarterly. 

The  object  of  the  law  is  to  eliminate  the  danger  of  the  introduction 

of  birds  or  animals  which  might  become  serious  pests.  That  such 

danger  is  constantly  present  is  shown  in  the  history  of  Australia,  Porto 

Rico,  Hawaii,  and  other  countries,  and  is  instanced  b}"  the  introduc- 
tion and  spread  in  the  United  States  of  the  European  sparrow,  and  to 

a  much  more  limited  deoree  of  the  Old  World  starlin<>'.  Althouoh  the 
entries  at  San  Francisco  are  few  as  compared  ̂ vith  those  at  New  York, 

the  danger  of  introducing  injurious  species  at  that  port  is  probably 

greater  than  at  an}'  other.  With  a  view  to  still  further  improving  the 
service  at  San  Francisco,  a  careful  examination  was  made  there  in  June 

of  the  peculiar  conditions  attending  importations  from  Australia  and 

the  Orient,  which,  it  is  believed,  will  be  productive  of  much  good.  It 

is  hoped  that  all  danger  of  the  introduction  of  such  species  as  may 

prove  to  be  pests  caii  l)e  eliminated.  So  far  as  is  known,  the  law  has 
thus  far  been  effective.  Two  mongooses  from  Jamaica  Avere  killed  at 

Philadelphia;  1  mongoose  from  the  Philippines  and  2  flying  foxes  from 
Australia  were  destroyed  at  San  Francisco;  and  50  flying  foxes  that 

arrived  at  New  York  from  Singapore  in  December  were  reshipped  to 

Hamburg,  Germany. 

ENFOKCE.MENT    OF    CIAME    1, AW.>>. 

The  cordial  cooperation  of  the  Attorney-General  and  State  officials 
has  enabled  prompter  disposition  of  cases  arising  from  the  illegal 

shipment  of  birds  and  game  than  ever  before.  ThirtA^-five  such  cases, 
involving  the  shipment  of  3,729  birds,  Avere  reported  to  the  Depart- 

ment, a  decrease  of  four  cases  and  about  1,300  birds  from  those 

reported  during  the  preceding  A^ear.  Since  the  passage  of  the  act  40 
convictions  have  been  secured  in  cases  passing  through  this  Depart- 

ment, and  about  20  cases  are  still  pending.  Efl'orts  have  been 
concentrated  upon  one  or  two  areas  in  the  West,  where  illegal  ship- 

ments seem  to  be  especialh'  frequent,  in  order  to  secure  more  satis- 
factory results  with  the  limited  means  available.  Illegal  shipment  of 

game  has  been  ver}'  frequent  in  the  past,  and  various  methods  have 

been  adopted  to  conceal  the  chai*acter  of  the  shipment.  The  violators 
of  the  law  have,  however,  been  driven  by  increasing  insecurity  in  their 
illegal  trade  to  new  devices.     Thus,  a  consignment  recently  seized  in 
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(he  Northw(\s(  disclosod  jyjiinc  hii'ds  <'<)nc(»jil('(l  In  hales  of  liay  \vlii(;h 

had  IxM'u  forwardiMl  hy  slow  I'rci^^hl.  In  (lio,  {ittcinpt  to  curtuil  th(^s(i 
illegal  shipiiKMits,  I  have  hccii  iiiiich  aided  l)y  iho  cooperation,  (;h(!er- 

lully  and  cordially  j^iveii,  of  express  and  I'ailroad  conipanic^s,  and  thc^ro 
is  reason  to  helieve  that  illicit  shij)in(Mits  can,  at  (^onipa]'ativel3^  small 

cost,  he  rednccnl  to  ti  nuninium  and  the  ̂ reat  ini'oads  they  make  upon 
the  game  of  our  country  checked. 

rUOTECTION    OK    (lAMIO    IN'    A  I. ASK  A. 

In  Alaska,  in  the  absence  of  a  specific  appropriation  permitting  the 

emplo3'ment  of  competent  wardens,  it  has  been  impossible  to  secure  a 
reasonable  observance  of  the  game  law.  Much  care  has  been  exer- 

cised, however,  in  the  case  of  the  export  of  heads  and  skins,  and  the 

shi[)uicnt  of  these  from  Alaska  for  purposes  of  sale  in  the  United  States 

in  violation  of  the  law  has  been  practically  stopped.  Misinterpreta- 
tion of  the  statute  was  the  means  of  temporarily  curtailing  the  trade 

in  black  bear  skins,  but  the  misconception  has  been  corrected  as  far  as 

possible. 
PUBLICATIONS. 

Under  the  provision  of  the  Lace}^  Act  requiring  the  collection  and 
publication  of  useful  information  relating  to  the  propagation,  uses, 

and  preservation  of  birds,  posters  and  bulletins  have  been  published 

annualh^,  showing  the  close  seasons  and  other  provisions  of  the  game 
laws  of  the  United  States  and  Canada,  also  lists  of  game  officials  in 

the  various  States,  and  other  information  of  like  character.  The  digest 

of  game  laws  was  issued  as  a  Farmers'  Bulletin  in  order  to  meet  the 
demand  and  to  place  a  sufficiently  large  number  at  the  disposal  of  mem- 
bers  of  Congress.  The  compilation  of  laws  relating  to  nongame  l)irds 

has  been  of  considerable  service.  Much  of  the  rapid  progress  in  the 

character  of  the  legislation  protecting  birds  is  directly  traceable  to  the 

dissemination  of  the  information  it  contains,  and  it  is  notevrorth}"  that 

the  adoption  of  our  S3'stem  of  bird  protection  has  recently  been  strongly 
advocated  in  Brazil  and  Mexico. 

RECOMIMEXDATIONS. 

It  has  been  found  impracticable  to  transport,  fence,  and  maintain 

elk  and  other  animals  on  forest  reserves  and  other  public  lands  with 

the  appropriation  of  $1,000  made  for  that  purpose.  I  have  recom- 
mended, therefore,  an  increase  of  the  appropriation  to  ̂ 5,000  for  the 

ensuing  year. 

The  three  distinct  lines  of  work  assigned  to  this  Division  could  be 

conducted  much  more  economicall}'  and  effectivel}^  were  the  Division 
reorganized  as  a  bureau  of  three  divisions,  each  to  have  charge  of  one 
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of  these  lilies,  Hiul  Wi^ve  ii  hiri^er  uinouiit  ii[)[)r<)|)rhite(l  for  the  ptrrform- 

ance  of  the  work.  1  hiive  iieconlin<(ly  reeoinrnen(U'(l  such  reorouniza- 

tioii,  with  ail  increase  of  $1,450  in  the  statutory  roll  and  ̂ 12,000  in 

the  lumi)  fund,  in  order  to  accomplish  this  chanj^^e  and  meet  the  greatly 
increased  demands  of  some  of  the  sections  of  the  Division. 

OFFICE  OF  EXPERIMENT  STATIONS. 

PROGRESS    OF    THE    EXPERIMENT    STATIONS. 

The  success  of  the  agricultural  experiment  stations  in  leading  the 

way  to  the  improvement  of  agricultural  practice  on  a  grand  scale  is 
havinir  as  one  of  its  effects  a  closer  union  between  the  stations  and  the 

farmers  in  enterprises  directly  affecting  farm  methods.  This  is  lead- 
ing to  demands  that  the  stations  shall  conduct  at  least  a  portion  of 

their  investigations  in  a  larger  and  broader  way,  in  order  that  the 

results  of  scientific  investigations,  whether  in  the  lield  or  the  lab- 
oratory, may  bo  more  definitel}^  and  thoroughlv  applied  in  practice 

under  the  conditions  actually  encountered  on  the  farm.  A  good 

example  of  this  may  be  found  in  the  recent  cooperative  experiments 
conducted  by  the  Iowa  Station  at  Odcbolt,  Iowa.  The  proprietor  of 

a  large  farm  at  that  place  desired  to  know^  whether  or  not  the  by- 
products of  corn,  ffaxsced,  or  cotton  seed,  or  some  of  the  prepared 

stock  feeds  when  fed  in  conjunction  with  corn,  would  give  better 

results  than  corn  alone.  lie  furnished  220  cattle  and  the  corn  rough- 
age necessary  for  conducting  a  feeding  experiment.  The  Iowa  station 

furnished  the  b3^-products  and  stock  feeds  and  conducted  the  experi- 
ment. The  first  test  gave  results  indicating  that  the  addition  of  so- 

called  condimcntal  stock  feeds  to  a  c^rn  and  Avheat-straw  ration  gave 
much  lower  returns  per  steer  than  corn  and  wheat  straw  alone. 

One  of  the  results  of  the  thorough  work  of  the  Illinois  station  on 
the  breed inof  of  corn  has  been  the  formation  of  the  Illinois  Seed  Corn 

Breeders'  Association.  The  success  of  this  enterprise  has  been  phe- 
nomenal. All  of  the  available  supply  of  the  improved  seed  is  rapidly 

disposed  of  to  farmers  and  much  of  it  is  engaged  in  adv^ance.  The 
work  of  this  station  on  corn  is  proving  to  be  far  reaching  in  its 

results,  not  onl}^  in  improving  the  general  qualitv  of  seed  corn,  but  in 

inducing  practical  men  to  undertake  the  breeding  for  special  qualities — 
for  protein,  for  oil  or  for  starch — which  the  station  has  demonstrated 
to  be  entirely  feasible.  As  a  recognition  of  the  value  of  such  work, 

the  farmers'  organizations  of  Illinois  have  rallied  to  the  support  of 
that  station,  securing  last  year  State  appropriations  aggregating 
|4(3,000  for  special  investigations  and  this  year  nearly  twice  that 
amount,  or  §85,000. 

The  Minnesota  station  has  been  extending  its  investigations  in  the 

breeding  of  improved  varieties  of  wheat  and  other  kinds  of  grain, 
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niakiii«^'  (IioihjukIs  of  crosses,  and,  wlicrcNcr  pfoinisiiio-  new  \aricties 
are  found,  tostino-  (Ikmii  in  a  lai'j^c  way,  bolli  at  the  .station  and  on  liiiii- 
drcds  of  farms  (hroiiohoiit  (he  S(a((\ 

The  ainount  of  (hi(a  ])uhIish<Hl  by  (he  stations  on  many  a<^ri(*ultural 

subjects  is  now  very  lari;"c,  and  the  recent  attempts  wliieh  have  been 
made  to  re(hice  this  mateiial  (o  organized  form  in  order  that  it  may 

be  ulili/inl  for  purposcvs  of  a<^ricultural  education  have  shown  that  the 

stations  are  (U)inii-  a  <;r(>at  work  in  supplying  tlic  materials  out  of 

"which  a  definite  science  of  agriculture  is  being  constructed,  and  on 
which  courses  of  instruction  in  agriculture  of  different  grades  can  be 

successfully  based. 

If  our  stations  arc  to  ])e  continued  on  the  broad  basis  on  which  they 

are  at  present  organized  they  must  generall}^  be  supplied  with  larger 
funds  for  the  general  expenses  of  investigations  in  order  to  conduct 

their  work  in  a  thorough  and  satisfactory  manner.  The  States  can 

and  undoubtcdl}^  will  supplement  the  National  funds  more  full}^  as 
time  goes  on,  but  since  the  results  obtained  by  the  stations  are  in 

many  cases  of  general  value  to  the  agriculture  of  the  United  States,  it 

is  worthy  of  consideration  Avhether  they  should  receive  additional 

financial  aid  from  the  National  Government.  This  supplemental  aid 

should,  if  given,  be  granted  under  conditions  which  will  insure  its  exclu- 
sive application  to  meet  the  expenses  of  agricultural  investigations. 

THE   AGRICULTURAL   COLLEGES. 

Special  appropriations  for  the  better  equipment  and  maintenance  of 
the  agricultural  colleges,  aggregating  more  than  ̂ 1,250,000,  have  been 
made  by  the  States  during  the  past  year.  The  movement  in  the 

direction  of  basing  the  courses  of  instruction  in  these  institutions  more 

largely  on  the  science  and  practice  of  agriculture  itself  is  continuing, 

and  alread}^  has  resulted  in  a  considerable  increase  in  the  number  of 
students  pursuing  agricultural  courses.  A  special  effort  is  now  being 
made  in  a  number  of  our  strongest  agricultural  colleges  to  make  their 

courses  more  complete  by  adding  S3"stematic  instruction  in  farm 
mechanics  and  rural  economics.  Increasing  attention  is  being  given 

b}^  these  colleges  to  the  holding  of  summer  schools,  one  purpose  of 

which  is  to  prepare  teachers  for  giving  instruction  in  nature  stud}^  and 
elementary  agriculture  in  the  common  schools.  The  interest  in  work 

of  this  kind  is  especiall}^  strong  in  the  South  at  this  time,  as  is  shown 
by  the  large  enrollment  of  teachers  in  the  Southern  institutions.  The 

attendance  at  the  land-grant  colleges  for  the  3^ear  1902  aggregated 
46,699  students,  of  whom  6,299  were  in  agricultural  courses.  The 

graduates  of  these  institutions  in  1902  were  l:,il:3,  and  since  their 

organization,  50,026. 

This  Department  is  cooperating  with  the  Association  of  American 

Agricultural  Colleges  and  Experiment  Stations  in  the  preparation  of 
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a  c'oniprohonsive  exhil)it  at  the  Louisiiina  l^urchuse  Exposition  show- 
iiijj;-  the  proo^re.ss  of  u«^ricultui'al  education  and  researeh  in  tiiis  country. 

SECONDArcY    AN'l)   ET-KMENTARY   8CTIOOES   OF    AliltlCULTURE. 

The  attendance  at  the  two  county  agricultural  high  schools  opened 
in  Wisconsin  in  the  fall  of  1003  was  large,  and  the  interest  manifested 
in  these  schools  was  so  great  that  the  State  legislature  at  its  last 
session,  recognizing  the  demand  for  instruction  of  this  grade,  made 
provision  for  additional  county  agricultural  high  schools  with  State 

aid.  At  the  California  Pol3'technic  Institute,  San  Luis  Obispo,  build- 
ings have  been  erected  and  everything  put  in  readiness  for  opening 

the  school  with  agricultural  courses  this  fall.  The  Mount  Harmon 
School,  near  Northtield,  Mass.,  founded  by  the  late  D.  L.  Moody,  has 
decided  to  establish  an  agricultural  department  and  to  offer  courses  of 
instruction  in  that  subject.  The  school  already  has  an  equipment 
consisting  of  a  farm  of  about  1,000  acres,  a  dairy  of  about  200  cows, 
fruit  orchards,  and  a  cannery  for  putting  up  vegetables.  Mr.  Harry 

Hayward,  a  graduate  of  the  school  and  for  several  months  past  assist- 
ant chief  of  the  dairy  division  of  this  Department,  has  been  called  to 

the  school  as  director  of  the  agricultural  department.  This  step  on 
the  part  of  one  of  the  largest  secondary  schools  of  the  United  States 
is  a  matter  of  great  interest  to  those  who  are  following  the  progress 
of  secondary  instruction  in  agriculture,  and  is  especially  significant 
from  the  fact  that  the  institution  is  not  a  technical  school  and  this  is 

the  first  attempt  to  establish  an  industrial  course. 

The  committee  on  methods  of  teaching  agriculture  of  the  Associa- 
tion of  American  Agricultural  Colleges  and  Experiment  Stations  made 

a  report  to  the  convention  of  this  association  held  at  Atlanta,  Ga. ,  in 
October,  1902,  in  which  it  showed  that  courses  in  agriculture  could  be 
introduced  into  the  public  high  schools  without  any  violent  or  radical 
reorganizatioji  of  existing  programmes  for  such  schools. 

Many  of  the  officials  in  charge  of  our  public  high  schools  and  ele- 
mentarv  schools  are  also  considering  the  advisability  of  introducing 

agricultural  subjects  into  the  curricula  of  these  schools,  more  espe- 

cially by  giving  an  agricultural  trend  to  nature-stud}^  work. 
School  gardens,  meaning  by  the  term  flower  and  vegetable  gardens 

utilized  for  educational  purposes,  are  found  in  the  East,  the  Middle 
West,  the  South,  the  far  West,  and  our  insular  possessions.  They 
are  maintained  in  connection  with  the  kindergarten  and  Avith  every 

other  grade  up  to  the  high  school. 

This  Department  has  been  aiding  the  school-garden  movement  in 
several  ways.  Through  the  Bureau  of  Plant  Industry  it  has  distrib- 

uted special  packages  of  vegetable  and  flower  seeds  to  a  large  number 
of  schools,  and  conducted  a  number  of  school-gardening  experiments 
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in  cooporation  with  the  scliools  imd  <haiitni)lc>  or^smizatioiis  of  Wash- 
in<j!ft()n,  1).  (■.  Oliiccrs  of  the  Dcpiirtmcnt  have  in  .scvei-al  instances 
vohintronnl  to  direct  th(vso  expcriincnts  outside  of  oflice  hours.  One  of 

tlie  most  successful  of  thes(»  experiments  was  conducted  on  the  l)ei)art- 
nient  t^ronnds  willi  a  class  of  30  boyn  and  girls  from  a  near-])y  school, 
under  the  direction  of  the  science  teacher  in  the  normal  school  of  the 

city. 

THE    farriers'    institutes. 

In  consequence  of  the  action  of  Congress  during  the  sessicjii  of 

1002-1003,  making  deiinite  provision  for  the  woi-k  of  the  Office  of  Ex- 
periment Stations  relating  to  farmers'  institutes,  it  has  been  possi])le 

to  put  this  work  on  a  permanent  basis  and  to  ])egin  the  fornmlation  of 
a  policy  regarding  its  development. 

As  a  result  of  a  civil  service  examination,  Prof.  John  Hamilton,  of 

Pennsylvania,  w^as  appointed  farmers'  institute  specialist.  He  has 
been  for  man}^  }- ears  a  lecturer  and  manager  of  farmers'  institutes,  and 
is  thoroughly  acquainted  w^ith  their  past  development  and  their 
present  needs. 

Since  the  work  of  this  Department  relating  to  farmers'  institutes  is 
based  on  the  principle  of  giving  aid  to  the  institutions  maintained 

under  the  authorit}^  of  the  States,  this  Department  has  established  the 
rule  of  working  in  this  line  through  the  State  officers  charged  with 
the  management  of  the  institutes. 

It  is  difficult  to  realize  the  extent  and  importance  of  the  farmers' 
institute  movement  and  its  vital  relation  to  the  successful  incorpora- 

tion of  the  results  of  scientific  investigations  in  our  agricultural  prac- 
tice. Under  present  conditions,  W'ith  the  rapid  changes  in  the  person- 

nel of  our  agricultural  population  and  the  almost  entire  absence  of 
agricultural  instruction  in  our  elementary  schools,  it  is  of  the  greatest 
importance  that  our  adult  farmers  shall  receive  definite  information 
regarding  improved  methods  of  agriculture  and  the  principles  which 
lie  at  the  foundation  of  progress  in  agricultural  practice. 

experiment    stations   in   ALASKA. 

During  the  fiscal  3^ear  ended  June  30,  1003,  experiment  stations 
were  maintained  at  Sitka,  Kenai,  and  Ilampart,  and  a  new  station 
established  at  Copper  Center,  the  experimental  work  for  the  most 
part  including  the  growing  of  cereals  and  vegetables,  methods  of 
reclaiming,  draining,  and  fertilizing  land,  and  the  curing  and  ensiling 
of  crops.  The  distri))ution  of  seed  of  hardy  varieties  of  vegetables, 
cereals,  and  grasses  has  been  continued  and  extended,  and  beneficial 

results  have  accrued,  as  is  shown  by  the  constantl}^  increasing  number 
of  gardens  and  other  plats  of  ground  which  are  brought  under  culti- 

vation.    The   supervision   of    voluntary   observers  of   the   Weather 
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Biu'oau  in  Ahiskii  has  })eon  continued  as  in  former  years,  there  now 

beint^  20  nietooroh)^ical  stations  wliich  report  to  the  experiment 
station  at  Sitka. 

The  new  station  which  has  been  opened  at  C  opper  Center  consists 

of  a  tract  of  about  775  acres,  situated  in  the  Copper  liiver  Valley,  a 

little  more  than  100  miles  from  the  seacoast.  This  tract  of  land  has 

been  withdrawn  from  entry  by  the  Secretary  of  the  Interior  and  set 
aside  for  the  use  of  the  station. 

At  the  Kenai  station  about  15  acres  have  been  brought  under  culti- 

vation and  all  the  hardy  vegetables,  buckwheat,  oats,  barley,  and 

other  cereals  are  readily  matured.  Additions  have  been  made  to  the 

buildinos  and  a  beo-innino*  made  in  animal  industry.  A  record  was 

kept  of  the  milk  yielded  by  a  cow  purchased  for  the  station,  which 

shows  that  over  29  pounds  was  produced  daily  from  native  i)asture 

grasses  during  the  months  of  June,  July,  and  August. 

At  the  Rampart  station  the  work  begun  in  1901  was  confined  to  the 

growing  of  a  few  varieties  of  cereals,  all  of  which  matured  Iniely. 

Winter  rye  sown  from  seed  matured  in  1901  successfully  passed 

through  the  v.inter  and  uiatured  a  crop  of  line  grain.  These  results, 

attained  at  a  latitude  of  05*^  30'  N.,  aid  in  demonstrating  some  of  the 

agricultural  possibilities  of  the  countr3\  Cooperative  experiments 

ha\'e  been  carried  on  by  Rev.  C.  P.  Coe,  who  is  in  charge  of  the  Bap- 

tist Orphanage  at  AV^ood  Island,  and  these  experiments  have  been  con- 
spicuously successful.  Winter  rye,  spring  wheat,  barley,  and  oats 

were  matured  and  a  good  start  made  with  various  tame  grasses  and 

other  forage  crops.  Hardy  vegetables  were  produced  in  considerable 

quantity,  a  sufficient  amount  being  grown  to  supply  the  40  members 

of  the  orphanage  and  leave  a  surplus  for  sale. 

At  the  Sitka  station  considerable  work  has  been  done  in  finishing 

the  headquarters  building  and  in  enlarging  the  farm  buildings.  A 

small  nursery  has  been  established,  and  several  hundred  apple  trees 

and  currant,  raspberry,  and  other  shrubs  are  being  grown  for  distri- 
bution when  their  adaptal^ility  has  been  demonstrated. 

During  1904  efforts  should  be  made  to  reopen  and  equip  the  station 

at  Rampart.  The  conditions  here  are  representative  of  the  largest 

body  of  agricultural  land  in  Alaska  and  embrace  many  thousands  of 
acres. 

At  the  Sitka  station  additional  buildings  are  needed,  and  there  is  a 

demand  for  a  scientific  equipment,  which  should  include  a  chemist,  a 

botanist,  and  an  entomologist,  w^th  the  necessary  laboratory  equip- 
ments for  their  various  lines. 

It  is  highly  desirable  that  work  should  be  taken  up  with  live  stock, 

but  at  present  this  can  be  done  only  on  a  limited  scale.  The  special 

agent  in  charge  of  the  station  has  recommended  the  establishment  of 

a  temporary  cattle  ranch  on  Kodiak  Island  with  a  view  of  introducing 

some  of  the  hardier  breeds  of  cattle  into  Alaska.     He  believes  that 
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tlu'  (iiilIowMV  l)rv'('(l  is  :i(]:ij)t('(l  lo  (Ik^  condil ions  in  (li:it  IciTilory  iiiid 

dial  soiilliw  v'>l(M'ii  Ahiska  i^  pai'l  iciilai'Iy  siiilcfl  (<>  1  lii^  iii\('s(i^{ition, 
I"\)i- a  iiiimlxM-  of  years  ConoTcss  lijis  }ii)i)r(>i)risil('(l  lorllic  introduc- 

tion of  rt^indecr  iiilo  the  u\oi\\  iiordicni  part  of  Ala-^ka,  iiiid  it  seems 

possi!)i(*  (hat  in  a  similar  way  proNision  mij^lit  [)r()perly  Ixi  made  for 
the  intiHxhiction  of  calUo  into  th{^  southwestern  '•rass  reo'ion. 

HAWAII    KXrF.IlIMEXT    STATION. 

The  work  of  the  Ihiwaiian  Ajjfi'ieultural  P^xpcrimcnt  Station  has 

])(M'n  continued  along  the  various  liu(\s  of  investigation  previouslj'^ 
described.  Additional  portions  of  the  station  land  have  been  brought 

under  cultivation,  and  additions  have  l)ecn  made  to  Inuldings,  fences, 

iri'igation  plant,  etc.,  as  occasion  required  and  funds  permitted.  A 
special  ellort  is  being  made  to  l)uild  up  a  working  library,  and  the 

special  agent  in  charge  has  contributed  his  private  collection  as  a 

nucleus  for  a  station  library.  The  necessity  for  a  well-equipped  eco- 
nomic library  is  peculiarly  felt  in  a  region  as  isolated  from  library 

facilities  as  is  this  station. 

During  the  past  ̂ ^ar  a  number  of  bulletins  have  been  issued,  giving 

the  results  of  investigations  ̂ vhich  have  thus  far  been  carried  on.  The 

experiments  begun  in  the  previous  3^ear  on  taro  rot  and  potato  rot 

have  been  continued  on  an  enlarged  scale,  and  the  results  already- 
obtained  suggest  the  practicability  of  combating  these  diseases.  One 

of  the  most  destructive  diseases  of  the  taro  ma}^  be  prevented  by 
proper  attention  to  the  irrigation  water  and  to  the  application  of  suit- 

able fertilizers.  The  potato  experiments  have  been  continued,  and  it 

is  found  that  one  form  of  rot  ma}^  be  successfully  combated  b}^  the 
thorough  use  of  Bordeaux  mixture,  and  preliminary  experiments 

seem  to  indicate  that  a  second  disease,  which  is  due  to  a  soil  fungus, 

mav  be  prevented  to  a  ver}^  great  extent  by  soaking  the  seed  tubers 
in  a  solution  of  formalin  and  planting  them  in  uninfested  soils.  These 

experiments  are  to  be  continued  for  a  number  of  years  in  the  hope 

that  the  results  obtained  in  the  preliminary  investigations  will  be 
con  tinned. 

Formerl}^  the  growing  of  corn  was  an  important  industr}^  in  Hawaii, 
but  through  careless  methods  of  cultivation  and  the  attacks  of  insects 

the  growing  of  this  crop  has  become  an  uncertain  industr3\  Investi- 

gations have  been  begun  b}^  the  station  in  which  the  effect  of  deeper 
plowing,  the  useof  fertilizers,  thorough  cultivation,  and  the  introduction 

of  new  varieties  arc  tested.  The  preliminar^M'csults  thus  farol)tained 
have  given  excellent  results  and  two  varieties  which  have  been  intro- 

duced— Leaming  and  Boone  County  White — seem  to  indicate  that 

these  varieties  are  particularly-  adapted  to  cultivation  in  Hawaii  and 
are  ap})arently  more  satisfactory  than  the  so-called  native  varieties. 

A  collection  is  being  made  of  the  grasses  and  forage  plants  of  the 
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ishnuls,  and  it  is  hopi'd  tli:it  u  bulk'tiii  may  soon  Im  i^siu^d  concerning 
thcin,  which  may  contain  notes  on  the  native  and  introduced  species, 

togetlior  with  siigfjestions  relative  to  their  \  ahie  for  ditl'erent  purposes. 
The  investigations  on  injurious  insects  have  been  continued,  and  a 

serious  outbreak  of  a  mealy  bug  on  alligator  pears  w^as  prevented  by 
prompt  action. 

The  station  is  devoting  considerable  attention  to  the  subject  of  fiber 

plants,  and  a  ])ulletin  has  been  issued  on  the  sisal  hemp  in  Hawaii  and 

investigations  are  being  carried  on  with  Manila  hemp  and  other  fiber- 
producing  plants. 

Experiments  with  tobacco,  especially  with  Sumatra  leaf  tobacco, 

grown  in  partial  shade  furnished  by  light  cloth,  have  been  apparently 

very  successful  and  will  bo  continued  upon  a  larger  scale.  It  is 
believed  that  there  are  a  number  of  localities  where  Sumatra  tobacco 

can  be  grow^n  under  shade  at  a  decided  profit. 

rORTO   KICO    EXPERI3IEXT    STATION. 

Since  the  last  report  from  the  Porto  Rico  Agricultural  Experiment 

Station  a  permanent  location  has  been  secured  adjoining  the  city  of 

JVIayaguez  and  the  station  removed  from  its  temporary  location  at 
Kio  Piedras.  The  farm  on  which  the  station  is  situated  had  not  been 

in  cultivation  for  some  time  and  a  considerable  portion  of  the  season 

was  taken  up  with  clearing  the  land  of  shrubs  and  weeds,  repairing 

buildings  and  roads,  constructing  fences,  digging  ditches,  etc.  As 

preliminary  to  planting,  a  number  of  acres  was  sown  with  general  crops 
in  order  to  bring  the  soil  in  condition  for  experimental  purposes  and 

incidentally  tost  the  adaptability  of  the  ditferent  plants  to  Porto 
Kican  conditions. 

A  beo'innino-  has  been  made  to  establish  nurseries  of  citrous  fruits 
and  rubber  and  tea  plants,  as  well  as  varieties  of  mangoes,  bananas, 

and  other  tropical  fruits.  Arrangements  have  been  made  b}^  which 
improved  varieties  of  tropical  fruits  are  being  secured  from  different 

portions  of  the  West  India  Islands  through  the  courtesy  of  the  com- 
missioner of  agriculture  for  the  British  West  Indies. 

Experiments  have  been  commenced  to  test  various  fiber  plants,  and 
there  are  now  growing  at  the  station  manila  hemp,  sisal  hemp^  and  a 

number  of  species  of  fiber  plants  which  grow  upon  the  island.  Experi- 
ments are  being  conducted  to  test  the  value  of  various  leguminous 

crops  for  restoring  the  soil,  and  thus  far  velvet  beans  and  soy  beans 

appear  very  promising.  Cowpeas,  which  had  been  extensivel}^  sown, 
suffered  severel}'  from  insect  injuries.  Alfalfa  is  also  being  tested 
with  some  promise  of  success. 

The  coffee  investio-ations  of  this  station  have  been  continued  at  the 

coffee  plantation  La  Carmelita.  On  this  estate  10  acres  have  been 
placed  at  the  disposal  of  the  station  for  experimental  purposes,  and 
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lli(^  oH'oct  of  (lifl'crcMit  in(>lli()(ls  of  i)riiniiio-,  sluidinjjf,  fci'tilizln*^,  ctx*., 
\uv  l)(^iii«^  tostod. 

During  tlu^  ourly  pa.rl  of  llic  liscal  year  (he  hotaiii.sl  of  the  station 
visitiul  the  norlhoastoni  pari  of  {\w  island  and  niade  a  report  ui)on  the 

native  forest,  whieh  was  fast  disappearin<,^  Based  upon  tins  prelimi- 

nary survey  a  reconunendation  was  made  to  the  Seeretary  of  the  Jnte- 

lioi-  thai  a  f()r(\st  reserve  ))C  set  aside,  and  in  January,  llHilJ,  the 

Vresident  proelaimed  tlu^  IjU(]uillo  Poorest  Reserve  of  about  25,000 
aeres. 

For  eontinuinii'  the  in\'esti<»-ations  in  liM)4  the  insular  (j^overnment 
appropriated  ̂ i^TOO.  This  will  be  largely  expended  on  pernianent 

improvements  and  speeial  investigations.  Tobaeco  investigations  and 

a  soil  survey  of  th(^  island  have  been  begun,  but  owing  to  the  small 
appropriation  the  work  eould  ])e  ])ut  little  more  than  a  preliminary 

survey.  It  is  desired  that  this  work  should  be  continued  in  coopera- 
tion with  the  Bureau  of  Soils  of  this  Department,  and  it  i«  recom- 

mended that  the  present  law,  which  limits  the  soil  investigations  to 

the  continental  portion  of  the  United  States,  be  amended  so  as  to  per- 
mit of  an  extension  of  the  work  in  both  Porto  Rico  and  Hawaii. 

The  cordial  support  which  has  thus  far  been  accorded  the  station 

by  the  insular  legislature,  together  with  the  interest  manifested  by 

planters  in  requesting  its  publications  and  in  soliciting  specific  informa- 
tion, is  very  encouraging  and  bespeaks  for  the  station  a  high  degree 

of  usefulness. 

I^'VESTIGATIOXS   OX    NUTRITION    OF   MAN. 

During  the  last  fiscal  year  the  inquir}^  regarding  the  food  and  nutri- 
tion of  man  has  been  conducted  along  the  same  general  lines  as  for- 

merlv,  and  has  included  studies  of  the  nutritive  value  and  cost  of 

difl'erent  food  materials  in  various  regions  of  the  United  States,  special 
investigations  with  the  respiration  calorimeter  on  the  transformation 

of  matter  and  energy,  studies  of  the  changes  brought  about  in  cook- 

ing, the  relative  digestibility  of  different  food  products,  and  dietar}^ 
studies. 

Meats,  legumes,  cereals,  fruits,  and  nuts  have  been  the  special  sub- 

jects of  the  digestion  experiments  of  the  past  3'car.  The  work  with 
meat  has  included  the  study  of  the  influence  of  cooking,  as  well  as  of 

age,  breed  of  animal,  etc.,  upon  digestibility.  The  experiments  with 
cereals  have  included  the  effect  of  the  different  methods  of  the  milling 

of  flour  upon' the  digestibility  of  bread  made  from  it. 
Cooking  experiments  have  been  made  only  with  meat  and  have 

included  a  study  of  the  effect  of  cooking  upon  the  flavor,  palata))ility 

and  digestibility,  beef  being  usually  used  for  the  purpose.  Genei'ally 
speaking,  the  meat  was  cooked  in  a  number  of  ways,  the  length  of  time 

of  cooking,  the  temperature,  etc.,  varying  in  the  different  tests.     It 
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WHS  found  that  tlu'  cliicf  loss  in  weioht  dminjr  tlu;  cookiiio-  of  Ix-ef, 

mid  tloiibtk'ss  of  otluT  meats  also,  is  due  to  the  drivin^^  oil  of  water. 

When  beef  is  pan  broiled  there  appears  to  be  no  jrreatloss  of  nutritive 
material.  When  beef  is  eooked  in  water  from  8  to  20  per  cent  of  the 

total  substance  is  extracted  and  found  in  the  broth.  The  amount  of 

fat  thus  recovered  varies  directly  with  tlu^  amount  originally  present, 

that  is,  the  fatter  the  meat  the  oreater  the  quantity  remoNcd.  The 

amount  of  Avater  lost  durino-  cookin^-  varies  inversely  as  the  fatness  of 

the  meat,  that  is,  the  fatter  the  meat  the  less  the  shrinkao-e  due  to  loss 
of  water.  In  cookino-  in  water  the  loss  of  constituents  is  inversely 

proportional  to  the  size  of  the  piece  of  meat. 

Dietary  studies  have  been  made  in  several  widely  different  localities, 

and  have  included  a  study  of  the  amounts  of  food  consumed  bv  people 

of  varying  occupations,  age,  sex,  and  circumstances.  The  purpose 

has  been  to  secure  data  in  regard  to  the  kinds,  amounts,  and  costs  of 

food  materials  under  diti'ercnt  conditions,  to  give  an  opportunity  for 
comparison  with  the  data  obtained  by  investigators  in  other  countries, 

and  to  assist  in  establishing  a  general  dietary  standard.  As  a  whole, 

the  experiments  have  gi\'en  valuable  results. 
In  accordance  with  the  usual  plan  the  investigations  have  been 

carried  on  in  cooperation  with  agricultural  experiment  stations,  agri- 

cultural colleges,  and  other  educational  institutions  in  diti'erent  States, 
including  California,  Connecticut,  District  of  Columbia,  Georgia,  Illi- 

nois, Maine,  Minnesota,  and  Tennessee. 

Nine  dietary  studies  and  thirty-one  digestion  experiments  were  made 
wuth  fruits  and  nuts,  these  articles  in  nearly  every  case  constituting 

all  or  almost  all  of  the  daily  fare.  The  results  obtained  warrant  the 

deduction  that,  as  shown  l)y  their  composition  and  digestibilit}^  both 

fruits  and  nuts  can  be  favorably  compared  with  other  and  more  com- 
mon foods. 

IRRIGATION   INVESTIGATIONS. 

The  work  of  this  branch  of  the  OfHce  of  Experiment  Stations  during 

the  past  year  has  included: 

The  furnishing  of  information  regarding  the  requirements  and  pos- 
sibilities of  irrigation,  in  both  the  arid  region  and  the  East,  to  a  large 

number  of  farmers  who  either  contemplate  emigrating  to  the  West  or 

adopting  irrigation  as  an  aid  to  agriculture  in  the  East. 

The  making  of  special  studies  and  furnishing  expert  advice  to  com- 
munities about  the  methods  of  distributing  wat^r  to  lessen  losses  from 

seepage  and  evaporation,  and  about  the  preparation  of  plans  for  drain- 
ing land  in  both  the  arid  and  humid  parts  of  the  United  States. 

The  makinor  of  orio-inal  investio-ations  in  order  to  discover  the  best 

methods  of  handling  water  and  thus  promote  the  largest  and  best 

development  of  the  country',  and  to  gather  the  facts  needed  to  answer 
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{\\v  iiHjiiiric-;  wliicli  conic  (o  llic  I  )('|);u"l  mciiL     'I'licsc  may  Ix'  iiioiipcd 
uiiilcr  (lie  rollowini^'  heads: 

In  tlu'  acts  inakiiin*  a|)j)r()})riali()ns  foi-  llicsc  invcstij^ations  ( 'orioi'css 
has  pr()\l(h'(l  lliat  wIhm'cnci'  ])()ssihh'  (h(^  I  )cj)jii'lm('nt  should  coopcrutc 

"Nvith  a54M'icul(iiial  coHcli-cs  and  cxpcrinicnt  stati(;ns  in  the  scxcral  States. 
Experience  has  shown  (liat  (his  is  ;i  wis(^  provision,  as  i(  enahhis  this 

Doparlnicid  and  (he  State  stations  to  ol)(ain  niuch  hir^-ei*  results  than 
wouM  he  ])os,sil)I(>  if  (^;ich  carried  on  its  Avoi'k  alone.  Jt  is  bolievod 

that  the  arranocMuent  is  ccpially  a(h'anta^'eous  to  both  [)arties.  In 
aecordance  with  the  ])rovisions  of  this  act  wc  have  made  arranij^enicnts 

for  cooperative  work  with  a  number  of  the  experiment  stations  of  the 

P]ast,  where  irri<^ation  prol)lenis  arc  assumin<^  considerable  importance, 
and  with  all  of  the  experiment  stations  of  the  arid  region,  except  two. 

In  three  States  special  appropriations  have  been  made  by  the  State 

legislatures  to  aid  in  extending  this  cooperative  work.  The  Depart- 

ment is  also  receiving  appreciated  aid  from  the  various  State  engineers' 
oliices  of  the  arid  States. 

DUTY    OF    WATER. 

At  the  outset  of  these  investigations  the  Department  made  an 

extended  study  of  the  quarititj"  of  water  being  used  in  irrigation  under 
existing  methods.  This  knowledge  was  needed  by  courts  in  the 

establishment  of  titles  to  Avater,  by  canal  companies  in  planning  and 

operating  irrigation  w^orks,  by  farmers  in  making  water-right  con- 
tracts or  in  building  ditches  for  themselves,  and  it  was  also  an  indis- 

pensable basis  for  an  intelligent  effort  to  bring  about  a  more  econom- 
ical use  of  water  by  the  improvement  of  methods,  as  well  as  to  furnish 

advice  to  the  large  number  of  persons  who  each  3^ear  undertake  irri- 
gation for  the  first  time. 

The  work  of  the  past  year  and  that  planned  for  the  future  is  to 

promote  the  adoption  of  improved  methods.  It  includes  the  deter- 
mination of  the  amount  of  water  needed  to  give  the  best  results,  the 

time  when  it  should  be  applied,  and  the  methods  of  application  Ijcst 

suited  to  different  localities  and  different  crops.  In  this  investigation 

experiments  are  being  made  in  which  the  water  actually"  used  by  plants 
is  being  measured.  With  this  as  a  basis,  the  additional  quantities 

necessar}^  to  supply  evaporation  and  other  losses,  which  arc  unavoid- 

able under  an}'  conditions,  can  be  determined  with  greater  exactness. 
The  same  problem  is  being  taken  up  from  the  practical  side.  Experi- 

mental fields  have  been  planted.  In  these  fields  different  quantities  of 

water  are  being  applied  to  crops  where  all  other  conditions  are  made 

as  nearly  uniform  as  possible.  In  this  wa}'  a  quantity  of  water  which 
will  produce  the  largest  returns  can  Ije  determined. 

A  prominent  feature  of  the  reports  made  by  our  agents  in  1902  is  a 
discussion  of  the  (nils  resulting  from  the  use  of  too  nuich  water,  the 
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Hwampiii^"  unci  riiiniiij^-  for  tlic  present  of  hir^e  tiiou.s  which  were  only 
ii  few  years  a^o  hi^iily  piochutive  farms.  Thc^  lirst  remedy  which 
siiiif^ests  itself  is  to  stop  iisino;  more  water  than  is  necewsary,  and  the 

work  of  the  Department  just  outlined  is  for  the  purpose  of  determin- 
ing what  is  necessary.  Farmers  can  not  make  these  experiments  for 

themselves  ])ecause  they  are  dependent  upon  what  they  orow  for  a 

livinii'and  must  apply  enough  water  to  make  sure  of  the  crop.  It  is, 
therefore,  the  duty  of  this  Department  to  make  the  experiments,  and 

the  benefits  certain  to  accrue  fully  warrant  the  outlay.  The  use  of 

Avater  in  excess  of  the  needs  of  crops  not  only  reduces  the  yields  and 

ruins  laro^c  areas  of  fertile  lands,  but  it  deprives  other  lands  equally 

fertile  of  a  water  supply.  There  is  an  area  of  approximately  10,000,000 
acres  now  under  irrioation,  and  canals  already  built  cover  an  added 
area  of  at  least  5,000,000  acres.  Our  work  in  the  past  leads  us 
to  believe  that  the  use  of  better  methods  on  the  areas  now  irrigated 

will  make  possible  the  cultivation  of  the  added  5,000,000  acres  now 
under  ditch  with  very  little  added  expense  for  canal  construction. 

Reduction  of  yields  b}^  the  failure  to  use  the  proper  quantities  of 
water  is  reason  enough  to  justify  the  work  being  done  on  this  line, 

but  the  damage  done  by  the  surplus  makes  the  continuation  and 

enlargement  of  this  work  of  great  public  interest. 

The  work  so  far  outlined  deals  with  those  parts  of  the  United  States 

where  no  crops  can  be  raised  without  irrigation.  Scattered  through- 
out the  arid  States,  and  in  the  regions  between  the  Missouri  River  and 

the  Rocky  Mountains,  there  are  large  areas  where  crops  can  be  raised 

without  irrigation,  but  w^here  the  productivity  would  be  greatly 
increased  b}^  the  use  of  more  water  and  by  methods  of  cultivation 

which  will  conserve  the  supph'  of  moisture  which  they  already  have. 
The  agent  in  charge  of  our  work  in  Oregon  estimates  that  there  are 

3,000,000  acres  of  agricultural  land  in  that  State  whose  products  can 

be  greatly  increased  by  the  adoption  of  proper  methods  for  con- 
serving the  moisture  which  falls  outside  of  the  irrigation  period,  and 

equally  good  results  can  be  obtained  in  other  States.  In  Kansas  the 

best  methods  of  utilizing  small  sources  of  water  supply  are  being 

studied,  and  experiments  are  being  carried  on. 

SEEPAC.E. 

^leasurements  of  former  years  have  shown  that  the  losses  from 

canals  b}'  seepage  are  much  greater  than  have  been  commonl}^  sup- 
posed. The  Department  is  carrying  on  a  series  of  investigations  to 

determine  the  best  means  of  preventing  these  losses.  Measurements 

of  a  large  number  of  canals  show  that  as  a  rule  the  greater  losses 

occur  in  the  comparatively  short  sections.  If  these  sections  could  be 

improved,  the  leakage  would  be  greatly  reduced.  In  many  cases  irri- 
gators do  not  make  use  of  more  than  50  per  cent  of  the  water  entering 
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the  hoadj^atos.  Tho  saviiij^-  of  these  waters,  llMMcfoi-e,  means  ;iii 

increase  of  niori*  lli.m  .'»<>  jx'i-  cent  in  {\\(\  a\aihil>le  •^n[)})!y,  or  (lie, 
(lonMini^-  of  the  area  irri^^ated,  but  the  benefits  to  eoine  from  this  sav- 

iiiLi'  will  b(^  mon*  than  this  o-ain  in  crops  and  \n  watered  area.  Sc(?|)a<^e 
water  from  canals  and  laterals  not  only  often  finds  its  way  where  it  can 

not  l)(^  availai)le  For  irrigation,  ])nt  it  also  prevents  the  culti\'ation  of 
lar<^'e  areas  of  land-  throu;;]!  tlie  rise  of  o-i-onnd  wat<'i"  nnlil  the  hind 

becomes  too  wet  for  crops.  This  also  l)i-inos  up  the  alkali  which  has 
))een  dissolved  and  makes  the  land  still  further  unfit  for  cultivation. 

The  facts  l)ein_n;"  <>«athered  cna])lc  the  Depai'tment  to  advise  fai-mers  and 

canal  managers  as  to  the  best  plans  for  distributing"  water  to  their  fields 
at  the  least  expense  and  with  the  least  loss. 

Leakage  from  ditches  is  a  very  serious  question  in  the  extension  of 

irrigation  in  the  eastern  part  of  the  United  States.  It  has  been  found 

practicall}'  impossible  to  irrigate  the  sandy  lands  of  Florida  by  unlined 
earthen  canals,  as  the  water  all  sinks  before  it  reaches  the  gi'ounds  to 
be  irrigated.  There  has  been  a  similar  experience  in  both  Winconsin 

and  New  eTcrse}^,  and  experiments  are  being  made  to  determine 
Avhether  or  not  some  cbeap  and  feasible  system  of  lining  canals  and 

distributin<x  water  can  be  found. 

DRAINAGE. 

Requests  from  communities  for  advice  about  the  removal  of  seepage 
water  have  been  so  numerous  during  the  year  that  it  has  been  beyond 

the  means  of  the  Department  to  respond  to  all  of  them,  and  it  will  be 

necessary  to  extend  this  work  in  the  future.  There  is  a  special  rea- 

son wh}^  the  Government  should  lend  this  aid.  The  injur}^  to  each 

farmer's  land  does  not  come  from  his  own  neglect  or  wasteful  use, 
but  from  the  watering  of  other  areas,  w^hich  action  is  being  encour- 

aged ])y  the  Government,  so  that  the  individual  settler  in  many 

instances  is  a  victim  of  the  countr3^'s  growth  and  of  a  recognized  State 
and  National  poli(43\ 

Numerous  requests  have  also  come  to  this  office  for  advice  about 

agricultural  drainage  in  the  eastern  part  of  the  United  States,  and 

especiall}^  in  the  South  and  Middle  West,  where  there  are  large  areas 
of  fertile  land  which,  if  drained,  could  be  made  inuuensely  productive. 
The  drainage  of  such  lands  is  beyond  the  means  of  the  individual 

settler.  The  public  welfare  will  be  greatly  promoted  by  ha\ing  this 
work  done.  Every  consideration  which  justified  the  extension  of  aid 

in  the  reclamation  of  arid  lands  applies  with  equal  or  greater  force  to 

the  furnishing  of  needed  advice  about  the  reclamation  and  improve- 
ment of  this  overwatered  land,  because  it  would  have  exceptional  value. 

Its  fertilit}'  has  not  been  exhausted  b}^  long  cultivation,  and  it  is  located 
where  transportation  is  cheap  and  where  there  is  direct  access  to 

densely  populated  districts.     The  farmers  arc  there,  the  markets  are 
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tlu'iv,  and  the  soil  is  tlu'ii".  In  tlie  a<^<4iTo-at(',  tlicsc  swamped  areas 

ha\  e  a  prc)diK*ti\'e  capacity  etpial  to  four  times  tlie  Stati;  oi'  Illinois, 
and  the  inaut^ii ration  of  their  improvement  takes  rank  amonj^  the 

important  pul)lic  at»rieultural  movements  of  the  country. 

IRKKJATIOX    I\    THE    EASTERN    I'ART    OK   THE    INITEI)    STATES. 

Irrigation  in  the  humid  portions  of  the  United  States  is  proving 
profitable  and  is  becoming  an  important  ftictor  in  the  production  of 
certain  crops.  The  irrigation  of  rice  in  Louisiana  and  Texas  has 

added  largely  to  the  prosperit}'  of  those  States  and  is  being  rapidly 
extended.  The  methods  employed  diiler  widel}^  from  those  used  in 
vice  irrigation  along  the  Atlantic  seaboard,  and  the  Department  is 

aiding  farmers  b}'  gathering  data  as  to  the  quantity  of  water  needed, 
the  best  methods  of  raising  it  from  streams,  the  cost  of  pumps, 
engines,  fuel,  the  construction  of  laterals,  and  time  and  method  of 

applying  it.  In  the  South  Altantic  States  rice  culture  is  having  to 

contend  with  some  troublesome  conditions  created  bv  the  cuttino-  off 
of  the  forests  on  the  headwaters  of  streams.  This  has  tilled  river 

channels  with  the  soil  washed  from  the  hillsides,  and  has  forced  rice 

growers  to  contend  with  a  wider  fluctuation  in  streams.  A  partial 
investigation  of  the  problems  confronting  the  rice  growers  in  this 

section  has  been  made  to  determine  the  feasibility  of  providing  a 

supplemental  water  supplv  in  times  of  scarcit}^  and  also  to  advise  the 
farmers  regarding  the  best  means  of  protecting  their  dikes  from  floods. 

An  investigation  of  the  requirements  of-  cranberry  irrigation  is  being 
carried  on  in  cooperation  with  the  State  experiment  station  of  Wis- 

consin. This  investigation  includes  a  stud}^  of  both  the  irrigation  and 
drainage  requirements  of  this  crop.  The  success  of  the  cranberry 

industr}'  depends  upon  the  proper  use  and  control  of  water.  It  must 
be  applied  at  the  right  time,  and  it  must  be  withdrawn  quickly  at  the 

right  time.  .  Until  the  last  few  years  no  attempt  was  made  by  cran- 
berry growers  in  Wisconsin  to  exercise  control  over  the  water.  If 

nature  failed  to  cover  the  vines  at  the  right  time  or  uncovered  them 

at  the  wrong  time  the  crop  would  sufi'er.  The  severe  drought  of  1895 
almost  destrojxd  the  industry-  in  that  State.  With  its  revival  better 
methods  are  being  adopted;  dams  are  being  built  to  collect  the  sur- 

face water;  canals  are  being  constructed  to  carrv  w^ater  pumped  from 
streams.  The  development  of  the  industry  and  the  extension  of  the 

area  under  cultivation  have  brouo-ht  new  difticulties.  INIorc  water  is 
needed,  requiring  larger  ditches.  Greater  uniformity  in  the  matter 

of  drawing  off  Avatcr  is  imperative  to  prevent  the  operations  of  one 
neighbor  damaging  those  below  him.  iMuch  litigation  has  been  caused 

by  a  lack  of  arrangements  for  cooperation  and  b}^  the  construction  of 
inadequate  works.     This  calls  for  more  knowledge  as  to  the  principles 
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NNliich  slionlil  <j^()V(M'ii  ill  (his  woi'k,  \\liicli  (his  Dt^piii-dnciii  is  cndcjiv- 

oriii_u"  ((»  colU'ct  and  ])r()vi(h>. 

The  ivsuKs  of  (h('  prc^scMit  y(>iir,  wliiic  ii()(  ('()iicliisi\(\  show  how 

^iTutly  th('  siU'Civss  of  (his  iiuhisd-y  will  he  |)I"oiiio((mI  l)y  nii  ('(iicicut 

sys((Mn  of  caiKils  I'or  o-(»t(iii(r  (Ik*  nnjUct  on(o  (ho  ground  and  ̂ c»ttin<^  it 

()(V.  Oil  ,]uiw  11  of  this  3'oar  there  ̂ vas  dan<4-or  of  fi'ost.  'riioso  who 
had  i)foper  ditchos  saved  their  crops.  Those  who  were  not  so  provided 
lost  tluMU.  A  conservative  estimate  of  the  loss  in  the  Cranmoor  and 

blather  reo-ions  phices  this  loss  at  ̂ 25,000.  The  damage  duct  to 
improper  drains  in  this  rcij^ion  which  prevented  the  removal  of  the 
water  in  time  was  greater  than  that  from  frost,  so  that  from  these  two 
items  in  the  two  districts  there  was  a  net  loss  this  year  of  over  §75,000, 
a  sum  Avhich  would  prohaldy  be  nearly  sufficient  to  construct  a  system 
of  canals  to  meet  the  demands  of  ])oth  districts. 

The  severe  drought  which  prevailed  in  the  New  England  and  North 
Atlantic  States  during  the  early  part  of  the  present  summer  not  only 
showed  the  importance  of  irrigation  to  market  gardeners  and  others 

growing  high-priced  products  in  this  part  of  the  country,  but  gave  an 
excellent  opportunity  for  observing  the  effects  of  irrigation  where  it 
was  made  use  of.  The  facts  regarding  the  operation  of  a  considerable 
number  of  private  irrigation  plants  have  been  collected  and  will  be 
published  for  the  information  of  others  wishing  to  undertake  similar 

work.  There  were  also  carried  on  in  New  Jersey  some  s^^stematic 
studies  of  the  effect  of  irrigation  upon  asparagus,  other  vegetables,  and 
small  fruits,  and  on  the  sandy  lands  in  the  southern  part  of  the  State. 

FOREIGN   STUDIES. 

The  law  requires  that  this  Department  shall  investigate  irrigation 

methods  and  laws  of  foreign  countries.  A  report  on  Eg3"ptian  irriga- 
tion has  been  published,  and  during  the  past  year  a  study  of  the 

methods  of  operating  canals  and  distributing  water  among  farmers  in 
Italv  has  been  made.  Both  of  these  have  shown  that  forei<2:n  countries 

have  man}^  ideas  and  practices  which  we  can  study  to  advantage,  and 
these  studies  of  foreign  SN^stems  should  be  continued  until  our  farmers 
are  informed  as  to  the  methods  of  every  country  in  the  world  where 
irrigation  is  practiced. 

AGRICULTURAL   ENGINEERING. 

Attention  has  been  previously  called  to  the  importance  to  American 
agriculture  of  bringing  about  improvements  in  our  practice  along  a 
number  of  branches  of  engineering.  But  so  pressing  has  been  the 
demand  for  investigation  relating  to  irrigation  that  it  has  not  been 
possible,  with  the  funds  at  the  connnand  of  the  Department,  to  do  any 
considerable  amount  of  work  in  other  lines  of  agricultural  engineer- 

ing.    The  studies  in  drainage,  apart  from  those  relating  to  irrigation, 
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whuh  it  has  been  possible  to  iiiiike,  have  been  of  ̂ reat  value  to  a 
number  of  districts  in  the  East,  and  these  should  be  extended. 

The  studies  of  punipino^  should  also  be  extended,  in  order  to  answer 

more  delinitely  the  many  in(iuiries  whieh  are  coniinj^  to  the  DeY>art- 
mcnt  for  information  and  advice.  Already  thousands  of  farmers  are 

pumping  water  for  irrigation  and  tliousands  of  others  are  thinking  of 
doing  so.  They  write  to  this  Department  asking  the  amount  of  water 
required  and  the  size  and  kind  of  pumps  necessary  to  furnish  it.  It 
is  certain  that  irrigation  by  j)umping  will  greatly  increase  in  tlie 
future,  and  the  money  value  to  farmers  of  having  pumps  operated 
etliciently  will  be  proportionately  enhanced.  Pumping  is  also  being 
used  to  relieve  land  which  has  been  injured  by  seepage,  and  altogether 
this  field  is  one  of  the  most  promising  in  which  we  arc  engaged,  and 
nothino-  should  interfere  w^th  continued  work  on  this  line. 

While  the  study  of  power  is  being  made  primarily  witli  relation  to 

its  use  in  running  pumps,  the  information  collected  will  prove  use- 
ful in  other  lines  of  farm  work.  The  long-distance  transmission  of 

electricity  has  made  it  possible  to  utilize  the  power  of  streams  so 

cheaply  that  it  can  be  profitabh^  applied  to  man}'  classes  of  farm  work. 
Competition  makes  it  necessary  for  our  farmers  to  adopt  every 

means  of  cheapening  production,  and  the  use  of  this  power  for  operat- 
ino-  farm  machinerv  promises  much  in  this  line.  Power  has  been 
largely  used  on  great  ranches,  but  has  not  been  adapted  to  the  needs 
of  the  man  who  is  farming  on  a  small  scale  and  doing  his  own  work. 
The  work  now  being  done  by  this  Department  is  of  especial  value  to 
this  class  of  home-making  farmers,  as  it  will  help  to  put  them  in  a 

position  to  compete  with  those  who  can  take  advantage  of  the  econo- 
mies made  possible  b}'  doing  things  on  a  large  scale. 

Closely  related  to  this  has  been  the  growing  interest  in  a  number  of 
our  strongest  agricultural  colleges  in  the  development  of  courses  of 

instruction  in  farm  mechanics.  The  increasing  use  of  large,  compli- 
cated, and  expensive  machinery  in  connection  w^th  farm  operations  has 

led  to  a  demand  on  the  part  of  the  students  attending  the  agricultural  col- 
leges for  definite  instruction  regarding  the  construction  and  use  of  such 

machinery.  Important  problems  regarding  the  further  application 

of  steam,  gasoline,  electricity,  and  other  kinds  of  power  to  farm  pur- 
poses are  also  being  brought  home  to  these  institutions  to  solve  in  the 

interests  of  our  farmers.  The  manufacturers  of  farm  machinery, 

realizing  that  experts  trained  in  the  science  and  art  of  agriculture  as 
well  as  in  mechanics  and  engineering  would  make  their  most  efficient 
helpers,  are  beginning  to  look  to  the  agricultural  colleges  for  such 
men.  The  colleges  attempting  to  establish  courses  in  farm  mechanics 
and  other  lines  of  agricultural  engineering  are  immediately  made  aware 
of  the  fact  that  the  data  for  the  scientific  and  pedagogical  basis  of  such 

courses   are   ver}^   mcag^er,  and  they  are   therefore    looking  to   this 
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I)('}»urtnu'nt  to  iiid  llicni  in  ins(ilutiii<,^  iiivostigalions  to  supply  this 

inl'oriiiiition.  Since  it  has  s(hmuc(1  to  this  Dopartinontthat  tliis  iicldof 
investigation  was  clearly  within  the  scope  of  existing,'  law,  it  has  Ix'^uin 
to  aid  the  colleges  alonj^^  this  line.  With  our  present  resources  only  a 

very  limited  amount  of  work  in  this  line  can  be  undca-taken,  and  I 
have  therefore  reconunended  that  Js>  10,000  be  appropriated  to  enable 

this  Department  to  extend  its  operations  in  ai,n'icultuial  engineering, 
especially  on  the  application  of  power  to  farm  machinery. 

In  order  that  the  work  of  this  Department  in  lines  of  agricultural 

engineering  other  than  irrigation  may  be  more  definitely  recognized, 

and  organized  on  a  more  permanent  and  satisfactory  basis,  I  recom- 
mend that  Congress  change  the  wording  of  the  appropriation  act  so  as 

to  make  the  general  title  of  this  division  of  our  work  ''Irrigation  and 

Agricultural  Engineering.'' 

OFFICE    OF   PUBLIC    HOAD   INQUIRIES. 

The  National  Good  Roads  Convention  held  at  St.  Louis,  Mo.,  April 

27  to  20,  1003,  in  connection  with  the  opening  of  the  Louisiana  Pur- 
chase Exposition,  was  probably  the  most  important  meeting  of  the 

kind  ever  held  in  the  United  States.  It  brought  together  a  greater 
number  of  influential  citizens  than  any  previous  road  convention. 
Addresses  were  delivered  by  the  President  of  the  United  States, 

several  governors  of  States,  and  members  of  Congress,  besides  promi- 
nent men  engaged  in  agricultural  and  commercial  pursuits,  railway 

transportation,  and  journalism. 

The  work  of  testing  the  chemical  and  physical  properties  of  road- 
building  materials  has  been  continued  by  the  road-material  laboratory, 
which  is  conducted  in  the  Bureau  of  Chemistry  in  cooperation  witli 
the  Office  of  Road  Incpiiry. 

COOPERATIVE   FIELD   ^VORK. 

The  cooperative  field  work  of  the  Office  deserves  special  mention. 

Work  of  this  kind  usually  results  from  an  invitation  extended  to  the 

Director  by  local  or  State  authorities,  an  agricultural  experiment 

station,  or  a  good  roads  association.  The  Department  furnishes  only 
the  services  of  its  road  experts.  The  materials  are  supplied,  and  the 

expenses  of  the  work  paid,  by  the  other  factors  in  the  cooperation. 

The  machinery  employed  is  usually  furnished  free  of  charge  by  the 

manufacturers,  who  thereby  secure  an  advertisement  of  their  wares; 

and  the  railroad  corporations  usuall}^  transport  such  macliinery  free 

on  account  of  their  interest  in  road  improvement  as  a  means  of  devel- 

oping the  country  tributary  to  their  lines.  The  end  in  view  is  the 

construction  of  a  short  section  of  object-lesson  or  experimental  road. 

Such  work  furnishes  opportunity  to  test  local  road-building  materials, 
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and  gives  the  people  of  the  localit}'  an  oliject  lesson  in  methods  of 
preparing  the  material  and  constructing  the  road;  and  the  finishea 
road  serves  to  teach  the  worth  of  a  good  hard  road  to  all  who  travel 
over  it.  In  nearly  all  cases  the  value  of  such  work  is  greatly  enhanced 
bj  the  holding  of  a  convention  while  the  work  is  in  progress.  This 
brings  together  a  large  number  of  persons,  who  not  only  secure  the 
benefit  of  the  object  lesson,  but  who  listen  to  addresses  on  all  phases 
of  the  road  question. 

Cooperative  field  work  of  the  kind  just  described  has  been  carried 

on  to  a  greater  or  less  extent  during  the  last  five  3'ears,  and  its  practical 
value  has  been  amply  demonstrated.  It  cortainl}-  yields  a  maxinuun 
of  good  results  at  a  minimum  of  expense  to  the  Government.  The 

Director  of  the  Office  has  recentl}^  secured  reports  from  many  localities 
where  experimental  road  work  has  been  done,  and  they  uniformly 

show  that  the  work  was  well  done  and  that  the  object-lesson  roads 
built  led  to  a  general  improvement  of  the  roads  in  those  localities. 
During  the  past  year  more  cooperative  field  work  has  been  done  than 
in  any  preceding  3xar,  and  the  demand  for  Government  aid  of  this 
kind  is  greater  than  ever  before. 

For  greater  convenience  and  efficiency  in  carrj'ing  on  the  field  work 
of  the  Office,  the  country  has  been  laid  ofi^  into  four  main  divisions, 
with  a  special  agent  in  charge  of  each. 

GOOD  ROADS  AND  RURAL  FREE  MAIL  DELIVERY. 

The  intimate  relation  which  exists  between  good  country  roads 

and  rural  free  deliver}^  of  mail  can  not  be  too  strongl}^  emphasized. 
Communities  which  would  enjoy  the  latter  must  make  and  maintain 

the  former.  In  many  instances  bad  roads  have  prevented  the  exten- 
sion of  rural  free  delivery  to  communities  where  it  was  greatly 

desired,  and  in  some  cases  have  caused  suspension  of  routes  ali-eady 
in  operation.  The  desire  for  extension  of  the  service  should,  and 
doubtless  will,  act  as  a  powerful  stimulus  to  road  improvement  in 

man}^  localities. 
The  work  of  the  Ofiice  of  Public  Road  Inquiries  appears  to  be  no 

longer  of  a  tentative  character.  Year  after  3' ear  it  assumes  increased 
importance  and  wider  scope.  That  it  will  be  a  permanent  feature  of 

the  Department's  work  hardl}^  seems  open  to  question. 

DIVISION   OF   ACCOTn\TTS   AND   DISBURSEMENTS. 

The  extension  and  rapid  grow^th  in  the  work  of  this  Department 
necessitates  an  increase  in  the  estimates  for  each  3'ear.  These  esti- 

mates are  prepared  in  the  Division  of  Accounts  and  Disbursements 
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iiiul  (i-ansmi(((Ml  to  (h(»  (\)iiot(\'^s  throuj^h  llic  Scci'ctjuy  of  the  Trcas- 
iirv,  and  all  oxpoiulitiucv'^  arc  made  iiiidcr  tlie  supervision  of  that 

Division.  The  iippr()])i-iatioiis  for  th<'  liscal  yoar  ended  .June  30, 1903, 
ineludinf^  ̂ 510,000  for  delicieneies,  were  $5,013,000,  an  increase  of 

!^l,091,231.54  over  the  preceding  year.  'I'Ik'.  expenditures  during  the 
ViKW  amounted  to  ̂ 4,200,882.00,  leaving  a  balance  of  ̂ 717,077.40,  but 

the  greater  part  of  this  sum  is  covered  l)v  outstanding  lia])ilities. 

All  accounts  for  the  liscal  year  1901  having  ])een  settled,  the  unex- 
pended balances  of  appropriations  for  that  year,  amounting  to 

^(55,127.50,  were  covered  into  the  Treasury  on  June  30,  1903. 

There  was  received  and  deposited  in  the  Treasury  the  sum  of 

812,803.56.  Of  this  amount,  ̂ 4,020.09  were  received  from  the  sale  of 

American  products  in  Europe,  ̂ 382.75  from  sales  of  agricultural 

products  of  the  agricultural  experiment  station  in  Hawaii,  $782.45 
from  the  station  in  Porto  Rico,  and  §548.15  from  sales  of  experimental 

shipments  of  fruit  to  Europe. 
The  amount  paid  for  rent  of  Iniildings  in  the  District  of  Columbia 

for  the  use  of  the  several  branches  of  the  Department  was  $21,700. 

The  amount  appropriated  for  the  same  purpose  for  the  current  fisca 

year,  1904,  is  §27,900,  an  increase  of  $6,200. 

DIVISION  OF  PUBLICATIONS. 

The  work  of  the  Dej^artment  of  Agriculture  in  all  its  branches  is 

necessaril}^  reflected  in  the  work  of  the  Division  of  Publications.  As 
all  the  other  Bureaus  and  Divisions  contribute  to  the  acquisition  of 

information,  so  the  Division  of  Publications  is  the  channel  for  its  dif- 

fusion. Therefore,  no  possible  enlargement  of  the  work  of  the  Depart- 
ment in  any  particular  branch  can  be  conceived  of  which  does  not 

ultimately  add  to  the  work  of  the  Division  of  Publications.  It  is  not 

within  the  province  of  its  chief  to  restrict  its  work,  but  onl}^  to  direct 
and  control  it  to  the  best  of  his  ability  and  with  the  means  at  his  com- 

mand. These  facts  explain  quite  logicall}^  the  continued  growth  in  the 
work  of  this  Division. 

Until  last  year  the  largest  number  of  publications  issued  in  any 

tvrelve-month  period  was  757  in  1902.  The  total  number  of  publica- 
tions issued  during  1903,  however,  was  938.  Of  the  publications 

issued  in  1902,  355  were  new.  The  new  publications  issued  in  1903 
amounted  to  375,  showing  that  the  bulk  of  the  increase  in  the  number 

of  publications  issued  consisted  of  reprints,  which  in  turn  indicates  a 

continued  and  pressing  demand  for  the  Department  publications. 
AVhile  the  new  publications  show  but  a  small  increase  in  number, 

the  number  of  pages  the}'  contain  shows  an  increase  of  17  per  cent  over 
1902.  The  total  number  of  copies  of  all  publications  issued  during 
the  year  aggregated  not  far  from  12,000,000. 
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The  publieations  known  tis  Fiiruiers'  Bulletins  seem  to  satisfactorily 
supply  a  widely  felt  want.  Of  the  total  number  of  copies  of  all  pub- 

lications issued  during  the  year,  nearly  7,000,000  wer<;  Fanners'  iiul- 
letins,  and  of  these  nearly  4,000,000  copies  were  distributed,  as  provided 
by  law,  under  addressed  franks  supplied  by  Senators,  Representatives, 
and  Delegates. 

In  spite  of  the  generous  supply  of  pu])lications,  it  is  constantly 
necessary  to  refuse  requests,  owing  to  the  editions  being  exhausted 

and  means  lacking  to  furnish  a  further  supply.  Under  these  circum- 
stances I  have  found  it  desiralde  to  restrict  free  distribution  abroad 

to  Government  and  other  public  institutions  and  to  a  few  persons 

engaged  in  lines  of  work  analogous  to  our  owm  and  actually  cooperat- 
ing Avith  us. 

The  figures  showing  the  number  of  publications  issued  and  distributed 
by  the  Department  would  suggest  to  casual  observation  that  the  number 
was  amply  sufficient  to  supply  all  possible  demands.  Such,  however, 
is  far  from  being  the  case.  A  careful  consideration  of  the  applications 
received  afford  conclusive  evidence  that  only  a  comparatively  limited 
number  of  the  nearly  7,000,000  farms  in  the  United  States  are  reached 
by  the  publications  of  this  Department.  This  is  a  matter  of  regret,  as 
the  full  value  of  the  information  acquired  by  the  Department  can 

unquestiona])ly  be  realized  onl}^  b}'  a  prompt  and  widespread  diffusion 
to  all  those  who  might  be  benefited  by  it.  It  is  a  striking  evidence  of 
the  general  appreciation  of  the  information  the  publications  of  this 

Department  contain  that  over  30,000  copies  wxre  sold  by  the  Superin- 
tendent of  Documents  in  the  face  of  the  enormous  free  distribution, 

and  that  official  has  moreover  declared  that  the  number  sold  would  be 

twice  as  great  were  he  able  to  suppl}^  the  demands.  This  suggests  the 
desirability  of  setting  aside,  to  def  ra}'  the  expense  of  reprints,  the  sums 
received  by  him  for  publications  sold  through  his  office. 

The  conservative  course  recommended  b}^  yourself  in  the  matter  of 
illustrations  has  been  carefully  followed,  the  rule  adopted  being  to 
exclude  all  illustrations  not  necessary  or  at  least  essentially  helpful  to 
the  understanding  of  the  text.  It  is  impossible  for  tliis  Department, 
for  reasons  sufficiently  obvious  from  what  has  already  been  said,  to 
further  restrict  the  output  of  publications.  In  view  of  the  increase 
in  the  work  of  the  Division  of  Publications  and  the  causes  which 

promise  its  continuance  in  the  future,  I  have  felt  constrained  to  rec- 
ommend some  increase  in  the  appropriations  for  its  use. 

THE  LIBRABY. 

The  work  of  the  Library  increases  from  year  to  3'ear  with  the  growth 
of  the  Department,  and  with  increased  appropriations  it  is  better 

able  each  year  to  meet  the  varied  demands  made  upon  it.  The  collec- 
tion of  books  and  pamphlets  now  in  the  Library  numbers  about  80,000, 

and  contains  many  books  and  periodicals  found  in  few^,  if  any  other. 
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lil)i:ii'iivs  in  the  country.  Auriciillui'iil  worki^i's  in  all  parts  of  the 
country  look  to  this  Lihiaiy  nioio  and  luoio  for  assistaiiccj  in  the  way 

of  h)aiis  of  })ooUs,  ̂ ('^ilication  of  references,  and  picparations  of 
sul)je('t  lists. 

ACCESSIOXfl. 

A  laro-(M-  iHunberof  purchases  have  been  made  during  the  past  fiscal 
year  than  in  any  year  previous.  Many  new  scientiOc  serials  have  Ixjen 
added  to  the  list  of  subscriptions,  and  the  list  of  f^cneral  agricultural, 
technical,  and  scientiiic  periodicals  acquired  ])y  gift  and  exchange  has 
been  largely  increased.  The  present  policy  of  the  Department  in 
the  distribution  of  its  documents  enables  the  Librarian  to  arrange 
exchanges  Avith  many  foreign  as  well  as  American  scientific  institutions 
and  societies  whose  publications  form  valuable  additions  to  the  Library. 

TECHNICAL    AVOPwK. 

The  Library  has  continued  the  publication  of  its  quarterly  bulletin  of 
accessions.  The  recently  adopted  subject  arrangement  of  the  bulletin 
lias  proved  to  be  an  added  convenience  for  reference  use.  Beginning 
with  December,  1902,  catalogue  cards  for  current  accessions  to  the 

Librar}'  have  been  printed  at  the  Librar}"  of  Congress.  Extra  copies 
of  these  printed  cards  can  be  purchased  at  small  cost  on  application  to 

the  Librarian  of  Congress.  A  reprint  of  the  index  cards  for  the  Year- 

books and  the  Farmers'  Bulletins  is  in  progress  to  meet  the  demands 
from  the  smaller  libraries  in  the  countr}-  for  indexes  to  these  popular 
publications  of  the  Department.  Provision  has  also  been  made  for 
extendinc]:  this  index  work  to  include  index  cards  for  some  of  the  most 

important  agricultural  periodicals.  During  the  past  j^ear  there  have 
been  requests  from  several  agricultural  colleges  and  experiment  sta- 

tions for  suggestions  and  aid  in  reorganizing  their  libraries.  Assist- 
ance of  this  kind  has  been  given  whenever  practicable,  and  the 

Department  will  continue  such  aid  to  further  the  organization  and 
development  of  agricultural  libraries. 

NEW  BUILDINGS  FOR  THE  DEPARTMENT. 

It  is  gratifying  to  announce  that  Congress,  at  its  last  session, 
authorized  the  expenditure  of  $1,500,000  for  the  erection  of  new 
])ui]dings  for  this  Department.  Two  hundred  and  fifty  thousand 
dollars  was  appropriated  to  inaugurate  the  work  and  as  soon  as  the 

money  became  available  steps  were  taken  to  secure  the  necessar}^ 
plans  and  specifications.  At  the  outset,  some  difliculties  were  met  in 
the  matter  of  reaching  satisfactorv  conclusion  with  the  architects. 

These  matters  were  not  finally  settled  until  early  in  Septem1)er  of  this 
year,  when  the  contract  for  the  preparation  of  plans  and  specifications 

was  awarded  to  the  firm  of  Rankin,  KcUoo-o-  &  Crane,  architects,  of 
Philadelphia. 
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The  Depiirtineiit  is  now  occupying  137,003  square  feet  of  net  floor 

space,  75,771  square  feet  of  which  is  in  rented  building's.  In  order  to 
acconunodate  the  present  needs  of  the  Department  aU)ne  this  amount 

of  space  would  have  to  be  increased  fully  25  per  cent.  The  Depart- 
ment of  Aorioulture  is  ditferent  in  its  requirements,  so  far  as  buildings 

are  concerned,  from  other  branches  of  the  Gov^ernment.  Our  work  is 
hirgely  of  a  research  nature.  Laboratories,  therefore,  are  essential  and 
form  a  considerable  portion  of  the  room  required.  A  committee  of 
Bureau  chiefs  in  the  Department,  consisting  of  Doctors  Galloway, 
Salmon,  and  True,  has  given  careful  consideration  to  the  varied  needs 
and  have  made  recommendations,  which  1  approve,  that  the  best 
interests  of  the  Department  will  be  subserved  by  providing^  for  a  series 

of  buildings  connected  with  pavilions  in  such  a  way  as  to  make  practi- 
cally one  harmonious  structure.  The  chief  advantage  of  this  plan  is 

that  it  can  be  laid  out  in  such  a  way  as  to  be  added  to  indchnitel^^from 
time  to  time,  as  the  needs  of  the  Department  grow.  These  ideas 
fonnulated  by  the  committee  have  been  further  developed  by  the 
architects,  with  a  result  that  a  series  of  buildings  has  been  designed, 
the  central  feature  of  which  is  an  administrative  structure.  Grouped 

about  this  are  laborator}^  buildings  to  be  used  b}-  the  large  Bureaus  in 
their  research  work. 

The  scheme,  as  a  wdiole,  provides  for  the  erection  of  ten  buildings, 
all  suitable  for  the  class  of  investigations  which  the  Department  must 

necessaril}-^  carr}^  on.  The  amount  authorized  by  Congress  will  suilice 
for  the  erection  of  three  of  the  laborator}^  buildings,  but  it  will  not  be 
sufficient  for  the  erection  of  the  administrative  structure.  The  three 

buildings  will  have  in  them  floor  space  of  100,000  square  feet  and  will 

enable  the  Department  to  comply  w^ith  the  law,  in  so  far  as  bringing 
within  these  structures  all  those  branches  of  the  Department  that  are 
now  paying  rent.  The  three  buildings  contemplated  will  be  completed 
within  the  appropriation  authorized  according  to  the  estimates  secured 
at  the  present  time. 

CRISIS  IN  COTTON  PHODUCTION. 

The  invasion  of  the  cotton  boll-weevil  has  been  a  special  menace  to 
our  cotton  crop,  and  has  done  more  than  anything  else  to  awaken 
widespread  apprehension  as  to  the  future  of  this  most  important 

crop.  The  boll-weevil  first  appeared  in  the  State  of  Texas  in  ISOtt, 
and  from  that  time  on  has  been  under  observation  and  investigation 

by  the  Department  through  its  Division  of  Entomology.  It  was  not 
until  1902,  however,  that  this  branch  of  the  Department  was  able  to 
undertake  anything  like  thorough  and  systematic  work  in  the  matter 

of  stud3'ing  this  very  destructive  enemy  of  cotton.  In  1903  the  scope 
of  the  work  was  further  enlarged,  an  appropriation  of  $20,000  being 
made  in  the  Division  of  Entomology  for  the  investigations.    Aside  from 
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tliis  work  tli('  lUircau  of  riaiil  liidushy  lias,  diiriii*^"  IIk;  past  3'(iai*, 
IxMMi  cari'vin^'  on  (•oiisidcral)!^  work  with  ji  \i(»w  to  so('Ui'in<^,  if  pos- 

siltk',  viivly  and  rcsislaiii  xaridics  hy  ln'ccdiii;;- and  scdcction;  and  has 
IxMMi  ('ondiu'tin<^  sonu^  more  or  l(\^;s  ocncial  oxporinients  in  the  matter 

of  cioi)  di\  ei'silicalioM  a(  special  poiids  in  Texas.  It  has  also  hccMi 

enna^HHl  in  dis(i-i])u(in<^^  a  eonsidcM-able  ((iiantity  of  cotton  seed  of  eaily- 

nialui'in^'  and  proniisinu^'  sorts. 
The  work  of  Ihe  I)i\  isiou  of  Kntoniolo^^y  has  shown  conclusiN  (dy 

the  value  of  o'ood  cultui'al  methods,  the  ])Iantin<4'  of  earl^^-maturinf^ 
varieli(\s,  and  the  (hvstruetion  of  weevil-infested  material,  this  conclu- 

sion having-  been  reached  only  (hrougdi  the  careful  and  detailed  studies 
of  the  life  histoiy  and  habits  of  the  insect.  The  demonstration  work 

aloni^  these  lines,  which  the  Division  carried  on  the  past  A'ear,  has  been 

exceedingly  promising-,  as  it  has  been  shown  that  cotton  can  be  grown 
in  remunerative  quantit}',  despite  the  presence  of  the  weevil.  Not- 

withstanding what  has  been  accomplished  by  the  Department,  however, 

the  fact  remains  that  the  boll-weevil  is  constantly  spreading  north  and 

east,  and  it  is  probabl}^  onl}^  a  question  of  time  when  it  will  reach  all 

of  the  cotton-growing-  States.  Thus  the  country  is  confronted  with  a 
very  grave  problem,  as  the  invasion  of  this  insect  must  necessarily 
mean  a  complete  revolution  in  present  agricultural  methods.  During 
a  recent  visit  to  some  of  the  Southern  States  considerable  time  was 

spent  in  the  weevil-infested  district,  and  from  the  facts  gathered  in 

this  wa}^  I  am  convinced  that  energetic  measures  must  be  adopted  to 

meet  the  present  emergenc^^  After  thoroughl}^  canvassing  the  situa- 
tion wuth  representative  men  in  Congress  and  with  others,  I  am  of  the 

opinion  that  a  cotton  investigation  fund  should  be  appropriated  and 

set  aside  for  immediate  use  in  connection  with  this  most  serious  prob- 

lem. In  order  to  make  the  work  comprehensive  and  thorough  1}^  effect- 
ive, I  am  of  the  opinion  that  a  sum  not  less  than  ̂ 500,000  should  be 

made  immediately  available  for  this  purpose,  the  same  to  be  expended 
under  the  direction  of  the  Secretary  of  Agriculture,  in  such  manner 

as  w^ill  give  the  most  immediate  practical  results.  As  to  the  problenis 
which  might  be  handled  by  the  Department  w^ith  such  a  sum  available, 

I  would  respectfull}^  call  attention  to  the  following: 

RECOMMENDATIONS. 

1.  Checking  Sporadic  Outbreaks  of  the  Weevil. — It  would 

seem  highly  important  that  some  action  betaken  looking  to  the  check- 
ing, if  practica))le,  of  sporadic  outbreaks  of  the  wxevil  in  the  territory 

immediateh'  adjacent  to  that  now  infested.  This  could  best  be  accom- 
plished b}^  the  organization  of  a  corps  of  competent  entomologists  and 

could  be  carried  on  in  cooperation  with  the  State  authorities.  In 

order  to  make  this  work  thoroughl}^  effective  it  will  be  necessar}^  for 
the  States  interested  to  enact  proper  legislation.     This  is  a  matter  that 
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could  be  handled  and  guided  Ijy  those  in  authoiitv,  working  under  the 
direction  of  the  Secretary  of  Agriculture. 

2.  Demonstration  Work  to  Show  the  Value  of  Improved  Cul- 
tural Methods  by  Which  Farmers  can  Produce  Faiii  Crops  in 

Spite  of  the  Weevil. — This  is  the  most  promising  Held  for  immediate 
relief,  and  owing  to  the  fact  that  the  weevil  is  so  far  confined  to  Texas, 
the  work  here  outlined  would  necessarily  be  limited  more  or  less  to 

this  State,  although  regions  in  adjacent  territory  should  also  have  such 

investigations  carried  on  in  them  in  order  that  the  people  maj'  become 

enlightened  in  advance  of  the  insect's  ravages.  The  object  and  scope 
of  the  work  would  be  to  show  by  actual  demonstration  experiments 

the  value  of  better  cultural  methods,  the  value  of  early  maturing 

varieties,  and  the  value  of  and  necessity  for  complete  and  thorough 

destruction  of  all  infested  material.  To  carry  out  this  work  thor- 

oughly and  etfectivel}"  would  require  a  corps  of  men  familiar  with 
cultural  conditions,  and  who  have  the  knowledge  and  ability  to  direct 

the  7iecessary  specific  work  that  might  be  ordered  by  the  Secretar}'  of 
Agriculture.  Legislation  would  be  required  in  this  case,  also,  to 

enforce  the  destruction  of  infested  material;  but,  under  proper  organ- 
ization, this  could  be  brought  about. 

8.  Work  having  for  its  Object  the  Production  of  New,  Early, 

AND  Improved  Varieties  of  Cotton. — The  value  of  early  varieties 
has  been  demonstrated,  but  most  of  them  have  serious  drawbacks  in 

that  the}^  are  poor  yielders  and  the  lint  drops  out  easily  during  storms. 
These  matters  may  be  corrected  b}"  proper  breeding  and  selection,  and 
one  of  the  important  problems  would  have  for  its  object  the  taking  up 
of  this  work  on  a  systematic  scale,  to  the  end  of  securing  sorts  which 

would  not  only  be  earh^,  but  would  be  storm-proof  and  resistant. 

-i.  Studies  of  Cotton  Diseases. — While  the  boll-weevil  is  mainly 
in  the  public  oya  at  present,  the  fact  remains  that  other  serious  pests 
of  cotton  cause  great  losses  annuallv.  It  is  natural  to  attribute  all 

losses  at  the  present  time  to  the  insect  in  question,  whether  these 
losses  be  from  other  insects,  diseases,  floods,  droughts,  or  whatever 
source.  Reliable  studies  indicate  that  the  loss  in  Texas  alone  from 

the  so-called  root-rot  disease  will,  in  all  probability,  aggregate  several 

millions  of  dollars  annuall}^.  This  and  other  diseases  should  be  thor- 
oughly studied,  and  corrective  measures  should  be  adopted. 

5.  Cotton  Insects. — What  is  said  of  cotton  diseases  is  also  true  of 

cotton  insects  (espcciall}^  of  the  boll-worm)  other  than  the  boll-weevil. 
These  should  all  receive  careful  attention,  and  practical  experiments 

should  be  carried  on  with  a  view  to  lessening  the  injury  caused  by 
them. 

G.  Introduction  of  New  Crops. — The  urgent  necessity  for  the 
introduction  of  other  crops  which  will  take  the  place  of  cotton  can  not 
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1)0  too  strongly  empliiisizcd.  C'ottoii,  (jf  coui'so,  slunild  bo  ̂ lown,  l)ut 
tho  (iino  is  ovidontly  sit  luiiul  wlion  ii  ooiKMU'tod  clFort  should  be  made 
ii)  briiiL;-  about  a  ('haii<j^o  in  SoulhcM'u  a^^Ticultural  conditions^iii  tljc 

di root  ion  of  groiitcr  divoi'silicatioii.  Tliis  is  roc<J<4'nized  now  as  a  \  ilal 
qiiostion  in  the  Soutli.  In  many  sections  already  tho  yield  of  cotton  is 

barely  proiitable,  so  that,  when  the  reduction  due  to  the  boll-weevil 
and  other  pests  is  tak(Mi  into  account,  it  will  1)0  necessaiy  to  abandon 

cotton  growin^^  altogether;  while  the  decrcMisod  yield  in  the  best  dis- 

tricts of  the  cotton-growin<j  sections  renders  it  more  important  that 
other  crops  should  be  grown.  Such  crops  as  alfalfa,  sorghum,  Kafir 
corn,  and  cereals  of  various  sorts  should  all  receive  attention,  not 

only  for  silage,  pastures,  and  winter  forage  generall}',  ))ut  Ujv  green 
manures  as  well. 

7.  Studies  and  ExrEiiiMExxs  in  Connection  with  Methods  for 

THE  Destruction  and  Control  of  the  Boll- We  evil,  and  Other 

Cotton  Insects. — It  w^ould  seem  highl}^  important  that  the  Govern- 
ment should  take  cognizance  of  the  many  devices  which  are  being 

placed  on  the  market  for  combating  the  weevil  and  other  insects. 

This  is  necessar}',  as  much  for  positive  as  negative  results.  Hun- 
dreds of  devices  and  nostrums  arc  offered  to  the  public,  and  peo- 

ple are  led  to  spend  mono}^  for  them.  The  Government  should  be  in 
position  to  determine,  once  for  all,  the  value  or  nonvalue  of  such 

devices,  and  thus  be  able  to  definitely  and  positively  advise  on  all  mat- 
ters of  this  kind.  Aside  from  this,  the  Government  should  take  the 

matter  of  mechanical  devices  under  thorough  consideration,  and  should 

encourage,  by  the  utilization  of  mechanical  experts,  the  construction 

and  use  of  eveiything  which  gives  promise  of  practical  value. 

8.  Studies  of  Enemies  of  the  Insect. — While  the  studies  of  the 

enemies  of  the  insect  have  had,  so  far,  no  practical  result,  there  is  no 

doubt  that  this  work  should  be  continued,  and  everything  in  the  nature 

of  enemies,  whether  they  be  predaceous  or  parasitic  insects,  birds,  fun- 
gus parasites,  or  others,  should  receive  careful  attention. 

0.  Securing  and  Distributing  Seed  of  Cotton  Known  to  have 

Special  Value  for  Earltness  and  Ability  to  Resist  the  Weevil. — 

Systematic  action  should  be  taken  in  the  matter  of  securing  from  every 

source  availa])le  seed  of  promising  varieties  and  thoroughlj^  testing 
them  in  the  weevil-infested  district.  In  addition  to  this  there  should 

be  a  S3\stematic  endeavor  to  bring  together  desirable  varieties  from  all 
available  sources  for  advance  trials  in  the  sections  where  the  insect  is 

likel}'  soon  to  make  an  invasion. 

10.  General  Propaganda. — Under  this  head  there  should  be  organ- 

ized a  competent  corps  of  efficient  w^orkers,  who  could,  with  the 

cooperation  of  the  agri(!ultural  colleges,  farmers'  institutes.  State 
boards  of  agriculture,  and   all   such  organized   bodies,  bring  to  the 
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attention  of  planters  everywhere  the  hitest  results  as  to  methods  of 

meeting  the  present  emergency. 

To  carry  out  the  foregoing  work  effectually,  it  is  believed  that  the 

best  results  will  be  secured  by  a  separate  organization.  It  will  be 

seen  that  the  two  branches  of  the  Department  primarily  interested  in 

this  matter  arc  the  Bureau  of  Plant  Industry  and  the  Division  of  P^nto- 
mology;  and  their  officers  and  men  would  be  in  position  to  effect  the 

proper  organization  and  to  direct  the  main  features  of  the  work.  I 

would,  therefore,  respectfully  recommend  that,  if  the  amount  already 

mentioned  be  set  aside  as  a  cotton  investigation  fund,  the  Secretary  of 

Agriculture  be  authorized  to  take  such  steps  in  the  perfecting  of  a 

proper  organization  for  handling  the  work  as,  in  his  judgment,  may  be 
best.  Owing  to  the  very  nature  of  the  investigations,  and  the  fact 

that  they  will  involve  most  thorough  and  far-reaching  scientiHc  work, 
the  management  of  the  general  plans  must  necessarily  rest  with  the 

Department.  It  is  believed  that  the  work  can  be  strengthened  by 

securing  the  advice  and  cooperation  of  one  or  two  thoroughly  practical 
men  in  the  States  most  directly  interested,  viz,  Louisiana  and  Texas. 

The  Secretary  of  Agriculture,  however,  should  have  full  authority  to 

organize  the  work  for  the  sole  object  of  securing,  as  already  indicated, 
the  most  immediate  practical  results. 

In  order  to  more  effectually  handle  the  problems  which  must  neces- 

sarily fall  to  the  work  of  the  Division  of  Entomolog}^,  I  have  already 
recommended  in  m}^  estimates  that  this  important  branch  of  the 
Department  be  made  a  bureau.  The  work  that  it  has  done  in  the  past, 

especially  in  the  field  in  question,  certain!}^  justifies  this  action;  and  I 
most  earnestl}'  recommend  that  this  matter  be  given  primary  consid- 

eration in  connection  with  the  entire  problem.  It  is  ver}^  desirable, 

furthermore,  that  the  fullest  cooperation  be  effected  b}^  the  Depart- 
ment with  the  experiment  stations  in  the  respective  States,  where  the 

more  important  work  will  be  conducted.  This  is  esjiecially  true  of 

Texas,  where  the  agricultural  college  is  doing  everything  in  its  power 

to  aid  in  the  matter,  but  where  it  is  more  or  less  handicapped  by  lack 

of  proper  facilities  and  funds. 
The  fund  recommended  to  be  set  aside  for  the  purposes  mentioned, 

and  used  in  accordance  with  the  plans  outlined,  will  give  the  Depart- 
ment such  libert}^  of  action  as  the  exigencies  of  the  case  demand.  An 

industr}^  which  brings  to  the  country  an  annual  income  of  something 
over  ̂ 500,000,000  is  threatened,  and  the  time  is  at  hand  for  energetic 

action.  I  again,  therefore,  most  earnestly  renew  my  recommendations 

for  the  means  and  authority  to  carry  out  the  plans  as  herein  set  forth. 
Respectfully  submitted. 

James  Wilson, 
Secretary, 

Washington,  D.  C,  Novemler  ^<§,  190S. 
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J'.y  Jamk.s  Kknkaia', 
Local  Forecaster,  Weather  Bureau. 

IXTTimn'C^TTON. 

The  popular  interest  felt  in  the  Weather  Bureau,  and  the  increasing" 
attention  given  to  the  su])ject  of  meteorology,  suggest  tliat  many 

readers  ma}'  desire  to  become  more  intimately  acquainted  with  the 
nature  of  the  daily  duties  performed  by  observers  at  the  various 
Dieteorological  stations.  This  article  has  been  prepared  especially  for 
the  information  of  the  large  class  of  readers  who  know  little  or  nothing 
of  the  history  and  work  of  the  Weather  Bureau,  and  who  have  had 

no  opportunit}'  to  visit  a  AYeather  Bureau  station  for  the  purpose 
of  obtaining  information  regarding  the  character  of  the  duties  there 
performed. 

ORIGIN   AND   DEVELOPMENT    OF   THE   METEOROLOGICAL   SERVICE. 

The  invention  of  the  thermometer  and  barometer  b}'  Galileo  about 

the  3'ear  1600  marked  the  beginning  of  accurate  meteorology  and  of 
the  scientific  investigation  of  the  atmosphere.  But  it  was  not  until 

1848,  when  the  successful  operation  of  Morse's  electro-magnetic  tele- 
graph was  fully  demonstrated  and  meteorology  had  further  developed, 

that  the  feasibility  of  a  storm-warning  system,  based  upon  telegraphic 
reports  of  meteorological  observations,  was  announced  both  in  Europe 
and  in  America.  Within  the  next  thirty  years  meteorological  services 
were  organized  by  most  of  the  civilized  nations  of  the  world. 

The  American  system  of  simultaneous  meteorological  reports  by 
telegraph,  on  which  are  based  the  daily  forecasts  and  storm  warnings 
of  the  Weather  Bureau,  was  developed  in  1870  under  the  authority  of 
an  act  of  Congress,  and  for  the  specific  purpose  of  affording  protection 
to  the  commerce  of  the  Atlantic  and  Pacific  coasts  and  the  Great  Lakes. 

On  November  1,  1870,  twenty-four  stations  began  the  regular  trans- 
mission of  meteorological  observations  by  telegraph  to  the  Washing- 

ton office,  and  a  few  da3\s  later  the  new  service,  then  a  branch  of  the 

Army,  under  the  direction  of  Gen.  Albert  J.  MA'cr,  telegraphed  its  first 
storm  warning.  This  was  sent  to  points  along  the  shores  of  the  Great 
Lakes.  The  system  of  displaying  storm  Avarnings  by  means  of  flags 
and  lights  was  first  put  into  practical  operation  about  a  year  later, 

109 
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when,  on  tlic  nit^lit  of  October  20,  ISTl,  the  first  storm-\viirnin<<  li^ht 
was  disphiyed  at  the  port  of  Oswego,  N.  Y.  As  affording  sonic  idea 
of  the  expansion  of  the  service  since  those  da3\s,  it  may  ])e  mentioned 

that  tlie  nnniher  of  storm-warning  display  stations  on  the  Atlantic  and 
Pacilic  coasts,  the  Gnlf  of  ̂ lexico,  and  the  shores  of  the  Great  Lakes  has 

been  increased  from  about  25  to  about  250,  and  that  the  number  of  regu- 
lar stations  of  observation  and  telegraphic  reports  has  been  increased 

from  50  to  about  ISO.  The  development  of  the  service  has  been  far 

more  remarkable  in  other  respects,  such  as  the  inauguration  of  new 

fields  of  work;  the  system  of  distribution  of  cold-vrave  warnings;  the 
flood-warning  system;  the  system  of  collating  and  distributing  reports 
of  the  condition  of  crops;  the  system  of  frost  warnings;  the  special 

forecasts  for  the  benefit  of  outgoing  trans-Atlantic  steamers  and  the 
marine  interests  of  the  Great  Lakes;  the  extensive  display  of  forecast 

cards,  weather  maps,  and  climate  and  crop  bulletins  in  all  the  States 
and  Territories;  the  issue  of  snow  and  ice  charts  and  other  publications 

of  immediate  practical  utility,  and  the  enormous  increase  in  the  amount 

of  information  given  to  the  public  by  means  of  the  telegraph  and  tele- 
phone. In  the  success  of  its  work  along  these  lines  the  Bureau  takes 

much  pride. 

The  causes  of  these  extensions  are  not  far  to  seek.  Ever3'where  the 
probable  weather  conditions  from  day  to  day  are  matters  of  general 
concern,  and  the  anxiety  occasioned  ))y  such  unwelcome  phenomena  as 

cold  waves,  droughts,  storms,  frosts,  and  floods,  with  their  destructive 

effects  on  agriculture  and  on  commercial  and  manufacturing  interests, 
is  shared,  in  a  measure,  by  everv  individual  in  the  communities  affected. 

With  the  steadily  growing  enlightenment  of  the  public  on  the  subject 

of  meteorology,  and  the  consequent  appreciation  of  the  difficulty  of  the 

problems  with  wliich  the  forecaster  has  to  deal,  there  is  less  disposition 

to  criticize  an  occasional  failure,  and  the  practical  utility  of  the  fore- 

casts is  more  generall}^  appreciated  from  year  to  3'ear.  Moreover,  the 

expansion  of  the  service  during  the  last  few  j^ears  ma}^  bo  attributed,  in 

no  smalt  degree,  to  the  increasing  industrial  activit}^  of  the  nation,  for 
every  extension  of  railroad  and  telegraph  lines  creates  new  demands 

upon  the  service  by  enabling  it  to  reach  new  communities  with  infor- 
mation that  could  not  otherwise  be  furnished  in  time  to  be  of  beneflt. 

THE    DAILY   WEATHER    FORECASTS. 

Among  the  great  number  of  people  who  read  the  forecasts  issued 

daily  by  the  AYeather  Bureau,  it  is  generall}^  known  that  storms,  cold 
waves,  and  other  phenomena  move  from  one  region  to  another  in 

obedience  to  physical  laws;  also  that  the  forecasts  are  based  on  atmos- 
pheric conditions  which  are  shown  by  the  readings  of  the  barometer, 

thermometer,  and  other  instruments,  and  are  reported  by  telegraph 
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from  tlu'  pluct'  of  ol).st'r\  atioii  to  llu'  forecii.st  cuiitt!!".  TlK^rii  arc,  Ijow- 

ovor,  intmy  iiitclliufcnt  ixm'soiis  avIio  ontor(;iiii  erroneous  jiiul  poculisir 
idoasconconiinn'  the  njitur(M)f  (lu»  woik  performed  iit  Weiithor  niireuii 
stiitioMs.  'Aud  who  do  no!  (•om])reh<Mi(l  the  m;i<if?iitud<^  of  the  workin<r 
systtMii  «)f  the  service. 

The  eentnil  oilicc  of  the  bureau  is  h^cated  at  AV'ashin^toii,  I).  (\ 
Two  forecasts  are  issiUMl  daily  for  each  Stati^  and  Territory,  one  about 

10  a.  m/'  and  tlie  other  about  10  p.  m.  Both  of  the  forecasts  are  based 

on  the  telej^raphic  reports  of  observations  taken  two  hours  previous! 3', 

the  interval  beinj^  occupied  in  collecting',  collating,  and  charting  the 
reports,  and  in  preparing  and  issuing  the  forecasts.  The  morning 

forecasts  are  made  to  cover  a  period  of  thirty-six  hours,  or  till  8  p.  m. 
of  the  following  day,  and  are  issued  from  the  central  office  or  from 
certain  selected  stations  designated  as  forecast  centers.  The  evening 

forecasts  cover  the  period  of  fort3'-cight  hours,  or  till  8  p.  m.  of  the 

second  da}'  after  the}'  are  issued,  and,  with  few  exceptions  hereafter 
noted,  always  emanate  from  the  central  office.  Telegraphic  reports 
are  received  from  ISO  regular  stations  of  the  Weather  Bureau  situated 
in  various  parts  of  the  United  States  and  on  the  islands  of  the  adjacent 

seas,  and,  by  a  system  of  exchange,  from  3  Mexican  stations  and  20 

stations  of  the  Dominion  of  Canada.  Daily  reports  by  cable  are 
received  from  the  Azores  and  from  several  localities  in  western 

Europe.  The  Canadian  reports  are  invaluable  to  the  forecaster,  since 

they  often  furnish  the  first  indications  of  marked  changes  in  the 

weather  of  the  northern  half  of  the  United  States.  Besides  the  regular 

stations  there  are  132  special  river  stations,  -18  special  rainfall  stiitions, 
about  3,000  stations  where  observations  are  recorded  by  voluntary 

observers  of  the  climate  and  crop  service  of  the  Bureau,  and  a  number 

of  other  stations  which  cooperate  with  the  Bureau,  although  not  under 

its  direct  supervision.  Voluntary  observers  receive  no  pay,  but  they 
are  furnished  with  the  Weather  Bureau  publications.  They  are 
provided  with  instruments  by  the  Bureau,  and  take  observations 

daily  at  a  regular  hour.  Their  instrumental  equipment  comprises,  as 

a  rule,  only  an  instrument  shelter,  a  maximum  and  a  minimum  ther- 
mometer, a  rain  gauge,  and  a  graduated  rule  for  rainfall  measurements. 

Their  records  of  observation  show,  for  each  day,  the  highest  and  the 

lowest  temperature,  the  rainfall,  the  percentage  of  cloudiness,  the 
direction  of  the  wind,  and  the  occasional  special  phenomena  observed. 

These  data  are  sent  regularly  to  the  climate  and  crop  section  centers 

of  their  respective  districts  or  States,  where  weekly  or  monthly 

])ulletins  are  compiled  and  published  for  the  information  of  those 

esix^cially  interested  in  crop  conditions. 

fl  Seventy-fifth  meridian  standard  time,  which  is  used  in  all  references  to  time  in 
this  article. 
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WEATHER    liUREAU    STATIONS. 

The  niim}>er  of  roo-ular  meteorological  stjitions  of  the  AV^eiither 
Bureau  tit  the  present  time  is,  as  has  been  stated,  a))Out  180.  Each  is 

in  cliaroe  of  a  trained  observer  of  long  experience,  who  is  commis- 
sioned l)y  the  Secretary  of  Agriculture,  on  the  recommendtition  of  the 

chief  of  the  Bureau,  at  a  fixed  annual  salary.  These  stations  have  a 
far  more  complete  ecjuipment  of  instruments  than  is  furnished  to 
voluntary  observers.  The  number  of  stations  is  much  smaller  in  the 

AVest  than  in  the  more  thickly  populated  East,  since  in  their  geo- 
graphical distribution  due  consideration  must  be  given  not  only  to 

obtaining  the  fullest  possible  information  regarding  general  atmos- 
pheric conditions  over  the  United  States,  but  also  to  the  most  effect- 

ive distribution  of  information  to  the  general  public.  Nearly  every 
important  city  has  its  Weather  Bureau  station. 

OFFICES    AND    INSTRUMENTS    OF    THE    STATIONS. 

The  stranger  in  an}-  of  our  large  cities  who  wishes  to  visit  the 
Weather  Bureau  office  is  directed  to  a  building  several  stories  high,  on 
the  top  of  which,  far  above  the  din  and  bustle  of  the  street,  may  be  seen 

the  bus}^  instruments  securing  a  record  of  the  ever-changing  elements. 
The  elevator  quickl}^  takes  the  visitor  to  the  floor  on  which  the  office 
rooms  are  located.  There  he  will  be  courteousl}^  received  b}^  the 
official  in  charge  or  b}^  an  assistant,  who  will  gladly  be  of  service  if 
the  caller  comes  after  the  morning  map  has  been  issued,  when  the 

pressure  of  office  duties  is  not  too  great.  Perhaps  the  visitor  is 

already  familiar  with  some  of  the  instruments,  but  it  mji}^  be  neces- 
sary to  explain  the  mercurial  barometer  and  the  principle  employed 

in  its  construction.  The  vacuum  above  the  mercurial  column  will  be 

pointed  out,  and  the  visitor  will  learn  that  the  higher  the  instrument 
is  taken  the  shorter  will  become  the  column  of  mercury  in  the  tube, 

because  of  the  diminishing  air  pressure  upon  the  surface  of  the  mer- 
cur}^  in  the  cistern,  and  as  a  consequence  of  the  fact  that  the  column 
of  mercury  in  the  tube  is  in  equilibrium  with  the  weight  of  the  air 
pressing  on  the  surface  of  the  cistern.  He  will  be  told  of  the  marked 
changes  in  the  barometer  during  the  passage  of  storms,  and  will  learn 
something  of  their  causes.  He  will  be  shown  the  quadruple  register, 
and  will  be  surprised  to  learn  that  it  is  recording  on  a  sheet  of  paper 
during  every  hour  and  minute  of  the  day  just  how  fast  the  wind  is 
blowing  and  from  what  direction;  also  whether  the  sun  is  shining  or 
whether  rain  is  falling,  and  if  falling  what  the  rate  has  been  for  any 
given  time.  He  will  note  how  the  four  hemispherical  cups  of  the 

anemometer  are  driven  around  b}^  the  wind,  and  how  this  instrument 
counts  off  each  mile  of  wind.  The  various  parts  of  the  quadruple 
register  will  be  explained  to  him.     He  will  learn  how  the  electric 
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wiros  arc  connected  luul  exleiuled  to  the  instrunieiits  that  arci  exposed 
to  the  free  movement  of  the  air  above  the  roof,  and  how  th(;  roof 

instruments  tliemseh  es  are  enal)h'(l  to  t(denra[)h  the  story  of  th(^,  out- 
side coiuiitions  throuiifh  tiie  nuHlium  of  the  >vires  and  by  aid  of  the 

clockwork  thai  moNcs  (hcslicclsof  pa^X'!' contuinin<^  the  rccoi'd.  If 

the  station  is  prox  i(h>d  with  a  telethermo<>'raph,  the  visitoi*  will  1)0 
surprised  l)y  the  in^^enious  nnu'lianism  emph)yed  in  this  instrument, 
which  transmits  from  the  roof  (h)wn  to  the  oiVivn  tlie  report  of  the 

tempcM'ature  of  the  outside  air  from  minute  to  minute  and  from  day  to 
day.  He  will  be  interested  in  the  tlicrmomctcrs  of  the  ofiice  exhibit 

ecpiipment,  which  are  of  the  same  pattern  as  those  in  actual  use  above 

the  roof  to  show  the  temperature  of  the  outside  air,  namely,  the  dry 

and  wet  bulb  thermometers,  by  means  of  which  the  current  tempera- 

ture, the  relative  humidity,  the  dcAV-point,  and  the  evaporating  power 

of  the  air  are  detei'miiuul,  and  the  maxinunn  and  minimum  thermome- 
ters, which  furnish  the  ollicial  record  of  the  extremes  in  temperature 

durin<>*  each  twelve-hour  period.  He  will  see  the  barograph,  which, 
as  he  observes,  is  continuousl}^  registering  on  paper  the  weight  or 
pressure  of  the  air,  and  the  sunshine  recorder,  which  automatically 

registers  on  the  sheet  of  the  quadruple  register  the  dui-ation  of  sun- 
shine. If  not  familiar  with  the  weather  map  or  with  the  way  in  which 

the  telegraphic  reports  of  observations  are  enciphered  and  transmit- 

ted by  means  of  the  telegraphic  circuit  S3'stem,  he  will  hear  a  brief 
explanation  of  these  matters,  and  others  of  possible  interest. 

If  the  weather  is  not  storm}^  the  visitor  may  desire  to  inspect  the 
instruments  on  the  roof.  There  he  will  be  further  interested  to  observe 

how  the  objects  sought  to  be  attained  in  the  exposure  of  the  instru- 
ments have  been  effected,  after  much  careful  thought  and  studv,  by 

the  use  of  man}-  ingenious  devices.  He  will  observe  that  tlie  ther- 
mometers are  exposed  in  a  large  wooden  box,  with  slanting  roof  and 

louvered  sides,  standing  on  a  support  above  the  roof.  This  shelter, 

while  affording  a  free  circulation  of  air  about  the  thermometers,  pro- 
tects them  from  rain  and  snow,  from  the  direct  rays  of  the  sun,  and 

from  heat  radiated  or  reflected  from  the  roof  of  the  building.  This 

method  of  exposing  the  thermometers  is  in  use  at  all  stations.  All 
the  instruments  are  received  from  the  instrument  division  at  Wash- 

ington, after  a  thorough  test  as  to  their  accuracy.  The  visitor  will 
doubtless  examine  with  interest  the  instruments  used  for  collecting 

and  measuring  rainfall  and  snowfall.  He  will  note  that  the  self- 

registering  rain  gauge  measures  off  each  one-hundredth  of  an  inch 
of  rain  as  it  falls,  and  that  this  uicasurement  is  ])V  electrical  means 

automatically  recorded  on  the  sheet  of  the  quadruple  register  in 

the  oftice^ijelow.  After  an  inspection  of  the  instruments  the  visitor 
will  comprehend  why  Weather  Bureau  oflices,  in  order  to  secure  an 
unobstructed  exposure  of  the  wind  \  ane,  anemometer,  etc.,  must  have 
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roofs  higher  thtiii  the  ucljucoiit  Imiklinj^'s.  In  some  cities  he  will  liiid 
that  the  forecast  uf  the  weather  and  temperature  expected  for  the 

followini^  day  is  announced  from  the  roof  of  the  olHce  Imildin^-  })y 

the  display  of  lla^^^s  and  pennants  havino-  a  distinctive  meaning;  in 
other  cities  he  will  learn  that  two  display  statfs  are  used,  as  occasion 

uiay  require — one  for  the  cold-wave  llao-  and  the  other  for  storm- 
warnino-  Ihijrs  and  hinterns.  If  the  visitor  desires  further  information 
as  to  Weather  Bureau  work,  his  attention  uill  he  invited  to  the 

weather  map  and  other  publications  of  the  Bureau.  Weather  Bureau 

offices  are  open  to  the  inspection  of  all  visitors. 

GKNEUAL   MANAGEMENT    OF    THE    STATIONS. 

The  general  management  of  the  atfairs  of  the  Bureau  is  directed 
from  the  central  office  at  Washington,  D.  C  The  chief  executive  is 
Prof.  Willis  L.  Moore,  who  is  assisted  by  the  assistant  chief,  tlie  chief 

clerk,  and  a  staff  of  meteorologists  and  chiefs  of  divisions.  The  great 

amount  of  lal^or  incident  to  the  supervision  of  all  stations  in  the  service 

necessitates  the  employment  of  about  one  hundred  and  cight}^  persons, 
chietly  clerks,  in  the  various  divisions  of  the  central  office.  The  nature 

of  the  duties  performed  in  the  central  office  is  suggested  by  the  names 

of  its  divisions,  which  are  as  follows,  nameh%  chief  clerk's  ofHce, 
forecast  division,  division  of  records  and  meteorological  data,  climate 

and  crop  division,  instrument  division,  telegraph  division,  division  of 

supplies,  publications  division,  division  of  accounts,  review  room, 

barometry  section,  library,  and  aerial  exploration  section. 
For  the  convenience  of  the  general  work  of  weather  forecasting, 

the  countr}'  is  divided  into  the  following-named  forecast  districts  and 
centers: 

Boston  center:  The  New  England  States — Maine,  New  Hampshire, 
Vermont,  Massachusetts,  Khode  Island,  and  Connecticut. 

Chicago  coder:  Illinois,  Indiana,  Michigan,  Wisconsin,  Minnesota, 

Iowa,  Missouri,  Kansas,  Nebraska,  South  Dakota,  North  Dakota,  and 
Montana. 

Denver  cotter:  Colorado,  New  Mexico,  Arizona,  Utah,  and  Wyo- 
ming. 

San  Francisco  center:  California  and  Nevada. 

Portland  {Oregon)  center:  Washington,  Oregon,  and  Idaho. 

Kew  Orleans  center:  Louisiana,  Texas,  Oklahoma,  Indian  Territor}^, 
and  Arkansas,  and  advisory  warnings  for  Mexico. 

Washington  center:  All  States  not  included  in  the  foregoing  districts, 

namely.  New  York,  Pennsylvania,  New  Jersey,  Delaware,  Maryland, 

Dii:ftrict  of  Columbia,  Virginia,  North  Carolina,  South  Carolina,  Geor- 
gia, Florida,  Alabama,  Mississippi,  Tennessee,  Kentucky,  Ohio,  and 

West  Virginia. 

The  official  in  charge  of  each  forecast  center  issues  the  morning 
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forocasts,  (he  colcl-wave,  frost,  and  otlicr  waniin^^s  (cxcc))!,  linrii<  anc 

and  (Mnoi'i^oiu'v  ^va^Mino•s),  aiid  tlio  storm  warnings  for  liis  district,  for- 

wardiii*,^  copies  of  (he  same  immediately,  by  teh'oraph,  to  \Vashin<rtoi». 
Tlie  forecast  oihcial  at  Washiii<(toii  makes  all  niojit  forecasts,  synop- 

ses, Miul  cold-wav*'  wariiinjj^s  for  the  districts  under  all  centers  except 

San  Francisco  and  IVrtland.  The  oilicials  in  charge  of  the  lattci-  two 
cenliM-s  make. ni«^dit  forecasts  and  warnings  foi-  their  respective  districts. 

C)I''I"U'[.\LS    AT    TIIK    MTA'IFON'S. 

Kaeh  Weather  I^ureau  station  has  its  oilicial  in  charge,  who  conducts 
all  tln»  work  under  instructions  from  the  chief  of  the  Bureau.  The 

!uunl)er  of  assistants  depends,  of  course,  upon  the  amount  of  work  to 

be  done.  About  fifty  of  the  smallest  stations  have  none;  at  the  others, 

the  nund)er  varies  from  one  to  ci<^ht  or  nine.  At  centers  of  forecast 

districts,  such  as  Washinoton  City,  Chicago,  and  San  Francisco,  tlie 

otiicial  in  charge  has  the  rank  of  professor  or  district  forecaster;  at 

storm-warning  section  centers,  as  well  as  at  climate  and  crop  section 
centers,  his  rank  is  usually  local  forecaster  or  director.  In  most  other 

cases  he  has  the  rank  of  observe]*.  The  observers  are  of  several 

grades,  the  classitication  depending  upon  length  of  service,  efficicnc}', 
industry,  titness,  educational  qualilications,  conduct,  etc.  Vacancies 

in  the  position  of  observer  are  tilled  from  the  eligible  list  of  those 

who  have  passed  the  required  civil-service  examination  in  meteorology 
and  the  ordinary  English  branches  and  algebra.  The  age  limit  of 

appointees  is  18  to  30  years.  Nearly  all  stations  have  messenger  boys. 

Applicants  for  the  position  of  messenger  are  required  to  take  a  civil- 

service  examination,  and  th-e  age  limit  for  appointees  is  16  to  20  3^ears. 
A  printer  is  also  included  in  the  regular  force  at  some  stations. 

DUTIES    PERFORMED    AT   THE    .STATIONS. 

In  giving  some  account  of  the  duties  performed  at  Weather  Bureau 
stations,  those.conmion  to  most  of  the  stations  will  be  mentioned  first. 

During  the  half  hour  from  7.30  to  8  a.  m.  the  observer  at  every 

station  is  taking  the  regular  morning  observation  and  preparing  a 

telegraphic  report  of  the  meteorological  conditions.  He  observes 

(from  the  roof)  the  condition  of  the  sky;  the  direction  of  the  wind; 
the  clouds,  their  amount,  kind,  and  direction  of  movement;  and  he 

scjins  the  sky  carefully  for  the  appearance  of  an}'  unusual  phenomena; 
he  measures  the  precipitation,  rain,  snow,  sleet,  or  hail;  reads  the 

four  thermometers — the  dry,  the  wet-bulb,  the  maximum,  and  the 
minimum;  records  all  these  observations  on  the  blank  form  provided 

for  the  purpose;  and  "sets"  the  self-registering  thermometers  for 
another  twelve-hour  period  of  registration,  lie  then  returns  to  the 
office  and  finishes  the  observation,  which  further  includes  the  reading 
of  the  barometer  and  the  wind  direction  and  velocity,  and  also  the 
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*' check iiit»''  of  the  readino-s  with  those  of  the  self-re^isteriiit^  instru- 
ments. He  tlien  makes  the  calcuhitions  necessary  to  reduce  the 

barometer  reading";  to  sea  level,  and  completes  the  record  of  his  obser- 

vations, takinti-  oreat  Ciire  to  avoid  the  slightest  error  in  any  part  of 
the  record.  In  tideoraphint^  the  report  a  cii)her  code  is  in  use  at  all 

stations.  The  follow  ino-  sample  message  and  translation  will  illustrate 
the  utility  and  economy  of  the  code.  It  will  be  seen  at  a  glance  that 

the  number  of  words  saved  is  the  ditt'ereru^e  between  the  words  found 
in  the  messa^^e  and  the  number  of  words  used  in  writino-  the  observa- 

tion out  in  full. 

Ilcyuhw  S  11.  )ii.  report, 

Memphis,  Target,  Lugrnark,  Geyser,  BufDrite,  Kirby,  Tally,  Frost,  Chamois. 

Tntnsldtton  of  tJic  clplier  words. 

Mem]>his  (telegraphic  designation  of  station):  Memphis,  Tenn. 

Tanjt't  (pressure  and  temperature):  Barometer,  29.0'2;  temperature,  44°. 
Lugnuirk  (preeipitation  for  twenty-four  hours,  all  of  which  fell  before  8  p.  m.): 

Precipitation,  0.52  inch. 

Geijsi'r  (direction  of  wind,  state  of  weatlier,  and  maximum  thermometer) :  Direction 

of  wind,  southeast;  state  of  weather,  chnuly;  maximum  temperature,  84°. 
Biiforite  (current  wind  velocity  and  minimum  temperature) :  Current  wind  velocity, 

10  miles  per  hour;  minimum  temperature,  3S°. 
Ktrhi/  (decrease  in  pi'essure  during  two  hours  previous  to  observation,  barograph 

record):  Decrease  in  pressure,  0.10  inch. 

Tally  (river  observation):  Water  level,  10  feet  above  zero  of  gauge,  and  falling. 
Frosl:  Light  frost  at  station  or  in  vicinity. 

Chamois  (amount,  kind,  and  direction  of  cloud,  lower):  Amount,  8  to  10  tenths; 
kind,  stratus;  direction  moving  from,  south. 

The  average  number  of  cipher  words  in  ol)scrvation  messages  is 

prol)ably  a])Out  five  for  each  station. 

The  messages  are  transmitted  over  telegraphic  "circuits,"  and  are 
received  sinuiltaneously  at  all  places  on  the  same  circuit. 

A  similar  course  is  pursued  when  the  messages  are  transferred  from 

one  circuit  to  another,  so  that  each  telegraphic  otHce  sends  the  report 

from  its  own  station  but  once.  The  reports  are  'Sill  in  "  at  about  10.30 
a.  m.  As  soon  as  each  sheet  of  the  cipher  messages  is  received  at  a 

Weather  Bureau  othce  the  observers  rapidly  enter  the  data  on 

geographical  charts  of  the  United  States.  Isobars  (lines  of  equal 

barometric  pressure)  and  isotherms  (lines  of  equal  temperature)  are 
then  drawn,  to  show  the  distribution  of  these  elements.  Auxiliary 
charts  are  also  drawn,  to  show  the  distribution  of  rainfall  and  the 

changes  in  temperature  and  pressure  during  the  last  24:  hours  and  the 

last  12  hours,  as  indicated  by  the  reports.  These  duties  must  be  per- 

formed rapidl}^  and  accurately,  and  when  completed  the  charts  are 

ready  for  the  forecaster.  This  stage  of  the  w^ork  is  reached  at  practi- 
cally the  same  time  at  every  station  in  the  countr3^  About  this  time 

the  State  or  general  forecast  is  received  from  the  district  center,  and 
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the  local  lorocastcr  })i-('|)ar(>s  a  t'orocast  I'or  liis  city  and  vicinity. 
Thou  follows  the  work  of  clistrihutint'-  the  forecasts  as  rapidly  as 
possible.  This  is  the  busiest  hour  of  the  day  at  Wcatlier  Bureau 

otilces.  Tlu^-  telephone  is  kept  in  constant  use  in  answering  special 
in(piiriesa8  to  the  probable  condition  of  weather,  wind,  or  temperature, 
and  the  forecasts  are  then  telephoned  to  the  newspaper  offices  and  other 
ollices  that  have  been  listed  for  the  information.  These  duties  aiid  the 

work  of  printing  and  wrai)i)ing  the  daily  maps,  andstam[)ing  the  fore- 
east  cards,  so  that  they  may  be  ready  for  the  first  mails,  usually 

require  the  utmost  exertion  of  the  entire  office  force.  When,  at  this 

time  of  the  day,  a  storm  warning,  a  cold-wave  warning,  a  frost  warning, 

or  a  tlood  warning  is  received,  the  extent  to  which  the  ''rush"  is 
increased  may  be  imagined,  for  in  these  cases  Indletins  must  be 

hurriedly  prepared  and  telephone  messages  sent  out  for  the  informa- 
tion of  the  public  and  the  special  industries  or  business  interests  most 

concerned. 

About  100  of  the  larger  stations  issue  a  dail}^  weather  map.  This 
consists  of  a  chart  showing  the  weather  conditions  at  the  various 

stations  whose  reports  have  been  received,  the  forecasts  of  the  weather 

and  temperature  during  the  next  36  hours  for  the  city  and  State  in 

which  the  station  is  located  or  the  map  displaj^ed,  and  a  summary  of 
the  general  weather  conditions  during  the  past  24  hours.  All  warn- 

ings received  from  the  forecast  center  before  going  to  press  are 

printed  conspicuously  on  the  map.  The  maps  of  stations  in  the  agri- 

cultural and  fruit  sections  give  special  prominence  to  frost  w^arnings; 
those  on  the  seaboard  to  storm  w^arnings  and  the  expected  direction 
and  force  of  the  wind;  those  situated  on  rivers  to  flood  warnings  and 

to  forecasts  of  the  rise  and  fall  of  the  rivers.  As  a  rule,  the  map  can 

be  furnished  only  for  public  display  for  the  benefit  of  a  community 
or  for  school  instruction.  Even  with  these  limitations  hundreds  are 

issued  daily  at  ever}^  station  of  considerable  size.  A  popular  method 
of  disseminating  the  forecasts  is  by  the  forecast  cards,  which  are  so 

well  known  that  no  description  of  them  need  be  given.  As  the  cost 

involved  in  their  issue  is  comparativel}^  small,  they  are  much  more 
extensively  distributed  than  the  map,  and  most  of  the  larger  stations 

issue  1,500  to  2,500  of  these  cards  daily  for  prominent  display  in  public 
places. 

At  every  station  an  observation  is  taken  at  8  p.  m.  This  is  of  the 

same  character  as  that  taken  at  8  a.  m.  No  maps  are  printed  in  the 

evening,  but  the  telegraphic  reports  of  observations  are  sent,  received, 

and  charted,  as  a  rule,  in  the  same  manner  as  the  morning  reports. 

At  climate  and  crop  centers  the  evening  forecasts  for  the  following  48 

hours  are  sent  out  on  forecast  cards  for  the  benefit  of  the  agricultural 

interest,  and,  through  the  rural  free-delivery  routes,  reach  a  large 
number  of  farmers  the  following  morning.     V/hen  storm  warnings, 
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cold- wave  wanun^''s,  flood  warnings,  etc.,  are  received  at  niglit  tbey 

receive  the  most  prompt  and  eti'ective  distril)iition  practicable  at  tliat 
time.  At  many  important  stations  the  niti;lit  observer  is  recpiired  to 
telephone  rej>ularly  some  of  the  information  contained  in  the  8  p.  m. 
rei)orts.  At  Cleveland,  Ohio,  for  example,  the  two  passenger  steamship 

lines  for  Biitl'alo  and  Detroit  are  informed  every  evening  as  to  the  con- 
ditions existing  at  stations  on  Lake  Erie  and  on  Lake  Huron,  and  the 

weather  that  is  expected  during  their  night  trips.  The  preparation  and 

deliver}^  of  the  bulletins  containing  the  reports  of  the  8  p.  m.  observations 
from  the  different  stations,  which  are  published  in  the  newspapers  of 
the  following  morning,  is  usually  the  last  duty  of  the  day.  Weather 

Bureau  offices  are  almost  invariabl}^  closed  before  midnight,  and  in  some 
cases  an  hour  or  two  earlier.  Though  but  two  observations  are  made 
regularly,  special  observations  arc  taken  and  telegraphed  when  called 
for  by  the  forecast  official  at  the  district  center,  or  by  the  official  at 

Washington,  or  w^hen  sudden  and  unexpected  local  changes  occur  in 
pressure,  temperature,  wind,  etc. 

The  preparation  of  records  forms  a  large  proportion  of  the  station 
duties.  All  weather  conditions,  whether  observed  or  automatically 
registered  by  the  instruments,  are  recorded  and  summarized  with  great 
care  and  detail  on  blank  forms  prepared  for  the  purpose. 

Among  the  reports  of  greatest  importance  is  the  daih^  journal,  the 
purpose  of  which  is  to  show  those  characteristics  of  the  weather  that 
are  not  easily  susceptible  of  tabulation,  and  to  preserve  for  reference 
a  history  of  the  official  events  of  the  day. 

In  addition  to  the  foregoing,  there  are  man}^  records  kept  that  can 
not  be  enumerated  here,  but  which  are  an  essential  part  of  the  duties 
of  every  station.  Further  duties,  such  as  those  incident  to  the  care  of 

instruments  and  property  of  every  description,  requisitions  for  neces- 

sary supplies,  etc.,  can  be  mentioned  onl}^  in  a  general  way.  Eacli 
station  has  its  share  of  correspondence  with  tlie  central  office  and  with 
the  public,  the  amount  depending  upon  the  importance  of  the  station. 

At  centers  of  climate  and  crop  sections,  especially,  the  amount  of  cor- 
respondence is  necessarily  large. 

INTEREST    IN    SPECIAL    DATA    OF   THE    STATIONS. 

Considerable  labor  is  required  in  the  })reparation  of  special  data  for 

those  Avho  wish  to  learn  what  the  records  say  as  to  the  weather  condi- 
tions on  certain  dates,  or  during  certain  periods,  of  the  past.  The 

engineer,  health,  and  police  departments  of  cities  require  the  records 
of  temperature,  wind,  and  rainfall  for  various  purposes;  civil  engineers 
find  the  rainfall  records  of  great  utility  in  the  consideration  of  plans 
for  sewage  systems,  waterworks,  etc. ;  railway  companies  consult  them 
in  the  consideration  of  claims  brought  on  account  of  injury  to  goods 
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ill  (rjiiisit;  cond-iictors  ciit^iitjfiMl  in  various  kinds  of  construction  Jind 
repair  work  rre(|ucntly  lind  the  records  valuable  in  their  cah;uhitioiis; 

city  niilway  ('oni))!ini(\s  and  tin*  law  de])ar<nients  of  cities  njake  fi'e((uent 
use  of  rainfall  and  snowfall  data  to  aid  in  the  settlement  of  claims  for 

damai;*(\s  on  account  of  personal  injury'  allejj^ed  to  have  resulted  from 
carelessness  of  the  city  or  company;  invalids  and  tourists  consult  the 

climatoloj^-ical  n^cords  when  contemplating*  a  journey;  and  the  records 
are  often  produced  in  court  to  aid  in  the  settlement  of  questions  in 

regard  to  weather  coiiditions  at  certain  times  in  the  past.  The  United 
States  Supreme  Court  has  decided  that  the  records  of  the  Weather 

Bureau  ar(^  competent  evidence  of  the  facts  therein  stated. 

ENCOURAGEMENT    OF   THE    STUDY   OF   METEOROLOGY. 

The  Bureau  encourages  the  study  of  meteorology  in  the  pu])lic 
schools  and  other  educational  institutions,  and  furnishes  them  the  daily 
weather  map  free,  but,  as  the  map  issue  is  necessarily  restricted,  it  is 
im})racticable  to  furnish  this  or  other  publications  of  like  character 
free  to  pupils,  or  for  private  use. 

WEATHER-BUREAU   FLAGS,  PENNANTS,  AND   SIGNALS. 

The  flags,  pennants  (figs.  1  and  2),  and  signals  used  by  the  Weather 
Bureau  in  forecasting  the  weather  and  temperature  aro  explained  by 
the  Bureau  as  follows: 

STORM    AND    HURKICANE   WARNINGS. 

Storm  warnings. — A  red  flag  with  a  black  center  indicates  that  a  storm  of  marked 
violence  is  expected.  The  pennants  displayed  with  the  flags  indicate  the  direction 

of  the  wind:  red,  easterly  (from  northeast  to  south);  white,  westerly  (from  south- 
west to  north).  The  pennant  above  the  flag  indicates  that  the  wind  is  expected  to 

blow  from  the  nortlierly  quadrants;  below,  from  the  southerly  quadrants.  By  night 
a  red  light  indicates  easterly  winds,  and  a  white  light  above  a  red  light,  westerly 
winds. 

Hurricane  warning. — Two  red  flags  with  black  centers,  displayed  one  above  the 
other,  indicate  the  expected  approach  of  a  tropical  hurricane,  or  one  of  those 
extremely  severe  and  dangerous  storms  which  occasionally  move  across  the  lakes 
and  northern  Atlantic  coast.     No  night  hurricane  warnings  are  displayed. 

storm  tcartting-8. 

C^     \i} 

Bttrricane 

teaming-, 

NE.  winds.  SE.  winds.  NW.  winds.  SW.  winds. 

1.  2.  3.  4.  5. 

Pio.  1.— Woathcr  Bureau  storm  and  hurricane  warnings:  1,  red  pennant,  red  flag  with  black  center; 
2,  red  flai?  with  black  center,  red  pennant;  3,  white  pennant,  red  flag  with  black  center;  4,  red  flag 
with  black  center,  white  pennant;  5,  red  flags  with  black  center?. 
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WEATHKIC    F1,A(;8. 

The  weather  flags  are  live  in  number  an<l  of  tlie  forniri  an  follows: 

No.  1. No.  2. 

No.  -6. 

No.  4. 

Fair  woathor. N  tJ  K ain  or  snow.  Local  rain  Toiuperature 
or  snow. 

Toiuperature. 

No.  5. 

Cold  wave. 

Fici.  2.— Weather  Bureau  flags  used  in  displayint?  weather  forecasts:  No.  1,  wluto;  No.  2,  blue;  No.  3, 
upper  half  white,  lower  half  blue;  No.  4,  black;  No.  5,  white  with  black  center. 

When  No.  4  is  placed  above  No.  1,  2,  or  3,  it  indicates  warmer;  when  below% 
colder;  when  No.  4  is  not  displayed  the  temperature  is  expected  to  remain  about 

stationary.  During  the  late  spring  and  early  fall  the  cold-wa\e  flag  is  also  used 
to  indicate  anticipated  frosts. 

WHISTLE    SIGNALS. 

A  warning  blast  of  from  fifteen  to  twenty  seconds  duration  is  sounded  to  attract 
attention.  After  this  warning  the  longer  blasts  (of  from  four  to  six  seconds  dura- 

tion) refer  to  weather,  and  shorter  blasts  (of  from  one  to  three  seconds  duration) 
refer  to  temperature.     Those  for  weather  are  sounded  first. 

Blasts.  Indicate. 

One  long    Fair  weather. 
Two  long     Rain  or  snow. 
Three  long     Local  rain  or  snow. 

By  repeating  each  combination  a  few  times,  witli  intervals  of  ten  seconds,  liability 
to  error  in  interpreting  the  signals  may  be  avoided. 

Blasts.  Indicate. 

One  short    Lower  temperature. 
Two  short     Higher  temperature. 
Three  short     Cold  wave. 

As  far  as  practicable,  the  forecast  messages  will  be  telegraphed  at  the  expense  of 
the  Weather  Bureau;  but,  if  this  is  impracticable,  they  will  be  furnished  at  the 

regular  commercial  rates  and  sent  "  collect."  In  no  case  will  ihe  forecasts  be  sent 
to  a  second  address  in  any  i)lace,  except  at  the  expense  of  the  applicant. 

Persons  desiring  to  display  the  flags  or  sound  the  whistle  signals  for  the  benefit  of 
the  public  should  communicate  with  the  Weather  Bureau  officials  in  charge  of  the 

climate  and  crop  service  of  their  respective  States. « 

"The  central  stations  of  the  climate  and  crop  service  of  the  several  States  are  as 
follows:  INIontgomery,  Ala.;  Phoenix,  Ariz.;  Little  Rock,  Ark.;  San  Francisco,  Cal  ; 
Denver,  Colo.;  Jacksonville,  Fla. ;  Atlanta,  CJa. ;  Boise,  Idaho;  Springfield,  111.; 
Indianapolis,  Ind.;  Dos  Moines,  Iowa;  Topeka,  Kans;  Louisville,  Ky.;  New  Orleans, 
La.;  Baltimore,  jMd.  (for  Delaware  and  Maryland);  Boston, Mass.  (for  New  England), 
Lansing,  Mich.;  ISlinneapolis,  jNIinn.;  Vicksburg,  INIiss. ;  Columbia,  Mo.;  Helena, 
Mont.;  Lincoln,  Nebr. ;  Carson  City,  Nev.;  New  Brunswick,  N.  J.;  Santa  Fe,  N. 

Mex.;  Ithaca,  N.  Y.;  Raleigh,  N.  C;  Bismarck,  N.  Dak.;  Columbus,  Ohio;  Okla- 
homa, Okla.  (for  Oklahoma  and  Indian  Territory);  Portland,  Oreg. ;  Philadelphia, 

Pa.;  Columbia,  S.  C;  Huron,  S.  Dak.;  Nashville,  Tenn. ;  Galveston,  Tex.;  Salt 

Lake  City,  Utah;  Richmond,  Va.;  Seattle,  Wash.;  Parkersburg,  W.  Va.;  Milwau- 
kee, AVis. ;  Cheyenne,  Wyo. 



Tin:  <;i{(nviN(i  of  LO\(i-STAiMj:  iplam)  cottons. 

\\y  1 1  KinsKirr  .1.  \Vkiu5i:i!, 

Phi/sitthnji}--!  ill  ( 'luirgc  of  Plant- Iheedniij  Lahordtorii,  Bar&iu  of  Plant  fndnniry. 

INTRODUCTION. 

The  ordiniuT  cotton  g-rown  in  the  United  States  hits  a  short  staple 
rano:ing  in  lenoth  from  three-fourths  of  an  inch  to  Ij;  inches.  Cotton 
of  this  grade  can  be  grown  without  diflicalty  in  many  parts  of  the 
tropical  and  semitropical  regions  of  the  world.  The  growing  of  sorts 
with  longer  staple,  that  is,  above  li  inches,  is  attended  with  some 
draw])acks,  and  the  regions  where  these  cottons  can  be  produced  to 
advantage  are  much  more  limited  in  extent  and  number  than  in  the 

case  of  short-staple  cottons.  In  the  present  cotton  shortage  the  demand 
is  for  any  and  all  cotton,  though  tliis  is  true  at  all  times  to  a  limited 

extent.  The  quantit}^  of  long-staple  cotton  produced  is  so  limited  in 
comparison  to  that  of  short  staple  that  a  shortage  in  the  long-staple 
crop  does  not  materially  influence  the  short-staple  market.  The 
increasing  prosperity  of  the  people  is  leading  to  a  greater  demand  for 

the  liner  cotton  fabrics  manufactured  from  long-staple  cotton,  and  the 
fear  has  been  expressed  that  the  supply  will  not  long  be  sufficient  to 
meet  the  demand. 

The  growing  of  long-staple  cottons  is  practically  confined  to  certain 
portions  of  Egypt  and  the  United  States.  Small  quantities  of  long- 
staple  liber  are  produced  in  other  parts  of  the  world,  but  the  output 
is  not  yet  sufficient  to  influence  the  market  in  any  way.  Considerable 
interest  is  being  shown  in  the  growing  of  such  cottons  in  Cuba,  Porto 
Rico,  Haiti,  and  other  of  the  West  Indies,  but  the  industry  in  these 

islands  is  still  in  an  experimental  stage.  Some  cotton  of  fairh'  long 
staple  comes  from  Peru  and  Brazil,  but  as  a  whole  the  fiber  is  too 
coarse  for  fine  spinning  and  is  used  largely  in  mixture  with  wool. 

The  cottons  used  for  fine  spinning  are  Sea  Island,  Egyptian,  and  the 

so-called  long-staple  Uplands,  and  the  production  of  these  t3'pes  has 
thus  far  been  limited  to  certain  comparatively  small  areas.  The 
supply  of  Sea  Island  cotton  is  produced  in  the  Coastal  Plain  region  of 
South  Carolina,  in  central  and  eastern  Georgia,  and  in  northern 
Elorida.  The  maximum  production  was  reached  in  1890-97,  when  the 
crop  amounted  to  103,510  bales.  The  amount  has  fallen  considerably, 
and  in  VMH)  only  97,279  bales  were  produced.  Egyptian  cotton  is  as 
yet  grown  exclusively  in  Egypt,  the  annual  output  from  that  country 
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boiiii^  now  about  li  inillioii  bales.  The  long-staple  Upland  cottons, 
the  other  group  of  cottons  used  for  tine  spinning  and  with  which  we 

are  here  principally  concerned,  are  now  grown  niaiidy  in  the  alluvial 

delta"  region  of  Missis8ipi)i  and  Louisiana,  and  to  a  limited  extent  in 
the  rich  valley  lands  of  the  Kcd  River  in  Texas  and  Louisiana.  Small 

quantities  of  long-staple  Upland  cotton  are  also  produced  here  and 
there  in  all  of  the  other  cotton  States. 

In  the  statistical  returns  in  this  country  no  distinction  is  made 

between  long-staple  Upland  cottons  and  the  ordinary  short  staple,  and 
it  is  thus  impossible  to  give  a  very  accurate  estimate  of  the  production. 
An  estimate  has  been  made  by  Mr.  Henry  G.  Kittredge,  based  upon 

the  production  of  tine  yarn.     He  stiites: 

All  approximate  idea  may  possibly  be  had  of  the  amount  of  long-stapled  Upland 
American  cotton  uised  in  the  United  States  for  tine  spinning,  as  represented  by  No. 
41  and  over,  by  taking  the  1900  census  figures,  which  give  the  consumption  of  Sea 
Island  and  Egyptian  cottons  at  74,287,566  pounds,  and  the  total  production  of  line 
yarn  at  77,195,871  pounds.  Allowing  a  waste  of  30  per  cent  on  the  assumption  that 
these  cottons  were  combed,  we  have  a  yarn  production  from  them  of  45,001,297 
pounds,  which,  deducted  from  the  total  amount  of  yarn,  leaves  32,194,574  pounds  of 
yarn  made  from  the  Upland  variety.  As  much  of  this  Upland  cotton  for  the  lower 
numbers  in  the  range  from  No.  40  and  upward  is  not  combed,  and  can  not  be  so 
readily  assumed  as  for  the  numbers  for  which  the  Sea  Island  and  imported  Egyptian 
cottons  are  used,  the  average  waste  in  manufacture  must  be  less  than  30  per  cent. 
I  have,  therefore,  for  purposes  of  calculation,  called  the  percentage  of  waste  on  this 
cotton  20,  which  would  make  the  32,194,574  pounds  of  yarn  represent  40,243,217 

pounds  of  raw  cotton,  or  80,486  bales  of  500  pounds  each.^ 

There  is  widespread  interest  in  the  growing  of  long-staple  cottons 
of  better  quality  than  the  ordinary  Uplands,  and  it  is  probable  that 

the  quantity  of  long-stiiple  Upland  cotton  has  been  considerably 
increased  since  1900,  when  this  estimate  was  made.  It  is  likely  that 

the  production  of  1903  has  been  nearly  105,000  bales,  as  the  cotton 

crop  for  that  year  in  the  principal  long-staple  regions,  notably  in  the 
delta  region  of  Mississippi  and  Louisiana,  was  generally  considered  to 
be  even  better  than  the  crop  of  1902. 

The  increasing  demand  for  long-staple  cotton  is  well  shown  by  the 

rapidly  increasing  consumption  of  Egyptian  and  Sea  Island  cotton. 

Quoting  again  from  the  article  by  Mr.  Kittredge  on  "The  supply  of 

cotton  for  line  spinning": 
Great  Britain  increased  her  consumption  of  Egyptian  cotton  during  the  twelve 

years  ending  with  the  season  of  1901-2  over  38  per  cent,  and  of  Sea  Island  cotton 
over  9  per  cent.     For  the  same  period  the  Continent  mcreaaed  its  consumption  of 

"The  so-called  delta  region  of  Mississippi  and  Louisiana,  which  is  commonly  known 
by  this  name  in  cotton  circles,  is  not  the  true  delta  of  the  Mississippi  River,  but  is 
an  area  bordering  the  river  situated  mainly  between  Memphis,  Tenn.,  and  Natchez, 
IMiss.  It  is  a  strip  of  rich  alluvial  land,  extending  in  some  places  from  25  to  70  miles 
back  from  the  river  on  each  side. 

6  Kittredge,  Henry  G.  The  Supply  of  Cotton  for  Fine  Spinning.  In  Transactions 

of  the  New  England  Cotton  Manufacturers'  Association,  vol.  74,  pp.  121-154. 
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IVyptiiui  fotton  nearly  112  jxt  cent,  and  of  Sea  li^land  iu>arly  200  per  c.ont.  I)nrinj> 

the  sanu'  liiiu'  the  riiitt'd  SlaloM  increased  its  eoiisuiiiplioii  of  foreij^'U  (-ottoii,  <liic(|y 

Kgyptiaii,  over  <iSO  per  cent,  and  of  Sea  Inland  over  150  per  cent. 

Should  this  nit(^  of  increase  contiiuio  (and  thiMc,  is  every  reason  to 

believe  that  it  will),  the  time  will  soon  coiiie  when  there  will  he  a 

deeided  shortae^e  of  louf^-staplc  cottons.  How  this  iiicreasc^d  ch^mund 

ean  he  met  is  th(>refore  a  very  pertinent  (juestion  at  present. 

WHY    TIIK    CULTIVATION    OF   LONG-STAPLE    UPLAND   COTTONS   SHOULD   liK 
EXTENDED. 

After  a  careful  study  of  the  cotton  industry  of  the  United  States 

the  writer  has  come  to  the  conclusion  that  the  demand  for  loncr-staplc 

line  spinning  cottons  can  best  be  met  by  increasing  the  growing  of 

long-staple  Upland  varieties.  This  opinion  is  based  on  the  characters 
of  long-staple  Upland  varieties,  which  are  probably  better  adapted  to 
general  cultivation  in  this  country  than  any  of  the  Sea  Island  or 

Egvptian  kinds,  and  give  vrith  the  different  varieties  now  known  all 

ranges  of  length  of  staple  from  li  to  IJ  inches  (Pis.  I  and  II).  The 
tiber  of  some  of  the  varieties  is  fine  and  silky,  and  can  well  take  the 

place  of  Eg3^ptian  and  of  the  coarser  grades  of  Sea  Island.  The  fine 

grades  of  Sea  Island,  which  are  equaled  b}^  no  other  cottons  in  the 
world,  have  only  a  very  limited  use,  and  their  production  is  costly, 

requiring  such  a  high  degree  of  selection  and  cultivation  that  their 

use  will  probably  never  be  very  greatl}^  extended.  Sea  Island  cotton, 
moreover,  has  small  bolls,  very  difficult  to  pick,  and  generally  gives 

a  very  light  yield.  The  successful  cultivation  of  this  cotton,  as  stated 

above,  is  at  present  confined  to  a  comparatively  small  area.  It  is  prob- 
able that  this  variety  could  be  improved  and  better  adapted  to  the  soil 

and  climate  in  other  parts  of  the  cotton  belt,  but  Upland  cotton  growers 
do  not  like  the  Sea  Island  plant,  and  it  would  be  a  difficult  task  to  extend 

its  culture  veiy  greatly. 

Egyptian  cotton  (PI.  I,  fig.  3)  has  the  disadvantage  of  having  small 
bolls  and  of  being  late  in  maturing.  The  bolls  open  better,  however, 

than  those  of  Sea  Island,  arc  more  easily  picked,  and  the  3'ield  is  rather 

hirger.  Experiments  which  have  been  conducted  under  the  writer's 
direction  indicate  that  the  Egyptian  varieties  can  be  successfully  grown 

in  various  parts  of  the  South,  but  American  planters  will  always  pre- 
fer larger  boiled  sorts,  and  the  introduction  of  these  cottons  into  gen- 
eral cultivation  will  be  slow.  The  writer  believes,  however,  that  if  the 

demand  for  Egyptian  cotton  continues  it  may  be  grown  extensively 
and  with  profit  in  this  country.  The  greatest  obstacle  to  its  rapid 

introduction  is  the  diil'erent  form  of  bale  used  in  shipping  the  Egyp- 
tian staple  and  the  prejudice  of  manufacturers  against  taking  the  staple 

from  a  new  region  not  in  Egypt.  If  the  American  grown  staple  could 

be  baled  like  the  Egyptian  and  shipped  from  Alexandria  instead  of  from 
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Aiin'iiian  poiiits,  tliore  i>  littK'  doubt  thut  it  would  tind  a  ready  market. 
The  present  adverse  conditions  must  l>e  overcome,  however,  before 
the  industry  can  be  established  in  America,  and  this  will  i)robably 
retjuire  a  number  of  years  of  experimentation. 

The  lonu-staple  Upland  cottons,  however,  already  have  an  estab- 
lished market  and  place  in  the  country,  and  in  general  suit  the  ideals 

of  the  growers  (PI.  111).  By  proper  attention  to  the  methods  of  culti- 
vation and  manuring,  together  with  intelligent  selection  of  the  soils  on 

which  to  grow  the  crop,  the  writer  believes  that  their  production  is 

capable  of  almost  unlimited  extension.  With  the  proper  study  and 
encouragement  in  the  growing  of  these  cottons  there  is  certaiidy  no 

doubt  that  the  normal  increase  in  the  demand  for  long-staple  cotton 
can  be  met. 

From  the  standpoint  of  the  general  improvement  of  the  industry  and 

of  cotton  fabrics,  this  increase  is  not  sufficient.  Long-staple  cottons 

produce  a  better  and  stronger  yarn  or  thread,  and  consecpicntly  a  bet- 
ter wearing  and  superior  (piality  of  cloth.  In  the  improvement  of  the 

industry,  therefore,  cottons  with  a  staple  at  least  H  inches  long  should 

gradually  supplant  the  short-staple  sorts.  Jn  connection  with  the  use  of 
long-staple  cottons  it  is  interesting  to  note  that  after  careful  tests  the 
United  States  Railway  Mail  Service  adopted  a  heavy  duck  cloth  made 
from  Sea  Island  cotton  as  the  strongest,  lightest,  and  most  durable 

material  for  the  manufacture  of  mail  bags,  and  the  old  leather  bags 

formerly  used  have  been  abandoned.  If  individual  fibers  are  of  equal 

strength,  it  is  easily  seen  that  the  longer  the  fiber  the  stronger  will  be  the 
thread  that  is  manufactured  from  it.  When  a  cotton  thread  is  broken 

there  are  always  some  individual  libers,  the  ends  of  which  lie  near  the 

breaking  point,  Avhich  simply  slip  apart  without  breaking.  The  longer 
the  liber  the  fewer  there  will  be  of  such  ends  near  any  one  breaking 

point,  and  therefore  the  greater  the  number  of  individual  libers  that 
nuist  be  actually  ])roken  in  breaking  the  thread.  If  other  qualities 

are  equal,  therefore,  the  long-fibered  cottons  produce  a  better  and 
stronoer  yarn  and  a  better  fabric. 

INTRODUCTION    OF    LONG-STAPLE    .UPLAND    COTTONS. 

The  introduction  of  long-staple  Upland  cottons  has  been  compara- 
tively recent,  but  the  extension  of  their  use  has  been  so  gradual  that 

their  history  has  not  been  carefully  recorded,  and  even  now  it  is 

practically  impossible  to  obtain  reliable  information  regarding  their 
origin  and  spread.  The  variety  Peeler  seems  to  have  been  the  first 

introduced  of  what  may  be  termed  the  long-staple  Upland  cottons, 
though  it  is  l)ut  slightly  longer  in  staple  than  the  ordinary  Upland. 
According  to  Prof.  S.  M.  Tracy,  this  race  originated  in  Warren  County, 

Miss. ,  about  1864.  It  produces  a  staple  about  li  inches  in  length  and  has 

probably  been  the  progenitor  of  a  number  of  our  long-staple  Upland 
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sorts.  It  is  iMl('r(\stiMj4*  to  note  lluit  the  Peok'i*  cotton  is  still  cull  i\  ;it(id 
oxt(Misiv('ly,  jilthou^li  tlnM-ottoii  now  known  under  this  nunic  is  piohahly 

({uitc  (lill'crent  from  the  ()ri«4insil  \:ii"i('(y.  The  niiinc  hsis  l)econi(i  so 
well  known  thut  it  is  kirjifely  used  in  trjule  to  refer  to  tiny  ehiss  of  cotton 

the  staple  ol"  whieii  will  rjinjj^o  about   1}  inches  in  l(Mij4-th. 
'I'iie  most  marked  ud\:ince  in  the  (leveloj)nient  of  the  lon^'-st}ii)]e 

Upland  cottons  was  achieved  by  the  introduction  of  the  Allen  Long- 

Staple,  which  was  ori^nnated  l)}^  Mr.  J.  B.  Allen,  of  Port  (iibson, 
Miss.,  a))out  Is7l>.  This  variety  is  said  by  Mr.  Allen  to  have  conic 

from  a  single  line  stalk  sek^'ted  in  afield  of  the  so-called  ''  Bohemian" 
cotton,  a  variety  which  he  had  obtained  from  Louisiana  and  the  origin 

of  which  was  unknown.  The  Bohemian  cotton  had  a  fiber  about  1^^ 
inches  k)ng  and  was  probably  similar  to  Peeler,  if  indeed  it  was  not 

identical  with  that  variety.  The  original  Allen  Long-Staple  cotton 
was  a  compact  plant  with  large  white  tufted  seed  and  fiber  1.^  inches 
long.  It  might  be  supposed  from  the  length  of  the  fiber  that  the 

original  plant  was  a  hybrid  of  some  LTpland  cotton  with  Sea  Island,  but 

Mr.  Allen  believes  it  to  have  been  simph^  an  individual  variation  of  a 
pure  Lapland  plant. 

In  1892  Mr.  Allen  originated  his  Allen  Yellow  Bloom,  which  came 

from  a  single  plant  growing  in  a  field  planted  with  Allen  Long-Staple. 
It  was  the  first  plant  with  yellow  flowers  that  he  had  ever  seen  in  fields 

of  Allen  Long-Staple,  which  has  cream-colored  flowers,  and  it  w^as 
preserved  as  the  progenitor  of  a  new  race.  The  Allen  Yellow  Bloom 

had  small  seeds  and  rather  smaller  bolls  than  Allen  Long-Staple,  and 

was  ver}^  productive.  The  lint  ranged  from  IJ  to  1§  inches  in  length 
and  constituted  from  28  to  29  per  cent  of  the  seed  cotton.  The  appear- 

ance of  a  yellows-flowered  plant  among  the  Allen  Long-Staple  plants 
would  indicate  that  hybridization  with  Sea  Island  cotton  must  have 
occurred  somewhere  in  the  remote  ancestry  of  the  race. 

The  Allen  Long-Staple  and  Allen  Yellow^  Bloom  were  both  found  to 
be  rather  susceptible  to  anthracnose,  or  boll-rot,  and  in  189-1  the  Allen 

H^'brid  was  introduced,  which  was  not  so  susceptible  to  this  disease, 
and  was  hardier.  This  varietv  was  believed  bv  the  orip-inator,  ̂ Ir. 

Allen,  to  be  a  h3'brid  between  King  and  Allen  Long-Staple,  the  orig- 
inal plant  having  the  habit  of  branching  and  form  of  boll  of  King,  but 

a  long  staple  like  Allen  Long-Staple. 
In  1898  still  another  long-staple  cotton  was  introduced  and  dis- 

tributed by  Mr.  Allen.  This  was  the  Allen  Improved  (11.  I,  fig.  2), 
which  was  supposed  to  be  a  hybrid  between  his  Yellow  Bloom  and 

Allen  Hybrid.  It  was  an  improvement  in  having  limbs  of  medium 

length  and  more  pufly  lint,  which  is  more  easily  picked. 

The  above  descriptions  of  the  varieties  of  long-staple  cotton  origi- 

nated by  Mr.  Allen  will  show"  how  the  \  arieties  of  long-staple  Upland 
cotton  have  usually  been  secured  and  how  imixM-fectly  their  origin  is 
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known.  80  fur  as  the  writer  can  learn  from  eotton  men  and  from  the 

history  of  the  orii4in  of  varieties,  the  lonj^-staple  Uphmd  cottons  first 
came  to  be  i^eneraliy  known  about  1880  or  1881.  Previous  to  this  time 

they  had  not  been  reco«^nized  as  of  any  special  value.  It  was  not  until 
Northern  buyers  bewail  to  go  South  and  buy  up  the  staple  that  the 
greater  value  of  these  cottons  came  to  be  known  to  the  growers.  In  the 

alluvial  delta  region  of  Mississippi  and  Louisiana,  where  long-staple 
cottons  tirst  came  into  prominence,  the  soil  is  very  rich  and  does  not 

recpiire  artificial  fertilization  to  give  good  yields.  One  peculiarity  of 

the  fiber  grown  on  such  soils  is  its  greater  length  and  fineness  as  com- 
pared with  that  of  the  same  variety  grown  on  the  poorer  soils  of  the 

hill  regions.  This  feature  is  one  conimonly  observed  by  growers. 

The  better  and  I'icher  the  soil  the  longer  and  finer  the  fiber.  Soils 
artificially  manured  also  show  the  same  etiect  in  the  quality  of  the 

liber.  The  staple  from  the  long-staple  delta  region  previous  to  aljout 
1880  was  largely  shipped  to  New  Orleans  and  sold  through  commission 

merchants,  and  did  not  bring  much  more  to  the  planter  than  ordinary' 
cotton.  xVs  a  matter  of  fact,  the  staple  was  only  about  IJ  to  1^%  inches 

in  length,  a  slight  increase  over  ordinary  Upland  cotton,  which  was 

probabl}^  due  mainly  to  the  fertility  of  the  soil  rathel'  than  to  the  char- 

acter of  any  particular  variety  or  race.  The  so-called  ''Benders''  cot- 
ton, which  is  well  known  in  the  market  under  this  name,  is  simply  any 

cotton  grown  in  the  bends  of  the  Mississippi  Kivcr,  which  from  its 

better  quality  and  length  of  fiber  has  come  to  be  known  to  bu3'ers  and 
manufacturers  as  of  special  grade.  Much  of  it  is  doubtless  Peeler 
cotton,  but  in  the  majority  of  cases  the  planters  do  not  know  what 

variet}'  they  are  growing. 

VARIETIES   OF    LONG-STAPLE    UPLAND    COTTON. 

The  cottons  grown  in  the  United  States  belong  to  four  different 

groups:  (1)  Sea  Island;  (2)  Egyptian;  (3)  Upland,  or  short  staple;  and, 

(4)  long-staple  Upland.  The  group  of  long-staple  Uplands,  or  staple 
cottons  as  they  are  frequently  called  by  growers,  includes  now  a  large 
number  of  races,  some  of  them  quite  distinct  in  their  characters.  The 

following  list  of  varieties  and  strains  is  not  intended  to  be  complete, 

the  object  being  simply  to  call  the  planters'  attention  to  some  of  the 
principal  races  that  are  now  being  grown: 

Allen  Improved. — The  origin  of  the  Allen  long-staple  cottons, 

namely,  Allen  Long-Staple,  Allen  Hybrid,  Allen  Yellow  Bloom,  and 

Allen  Improved,  has  alread}^  been  described.  The  Allen  Improved,  the 
latest  variety  (PI.  I,  fig.  2,  and  PI.  IV,  figs.  1  and  2),  was  distributed 

first  in  1900,  and  w^as  included  in  the  seed  distribution  of  the  Depart- 
ment of  Agriculture  in  1902.  The  variety  is  recommended  because  of 

its  productiveness  and  its  long  staple.     The  bolls  when  ripe  open  up 
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Fig.  1  .—Field  of  Allen  Improved  Cotton  at  Port  Gibson,  Miss.,  Showing  Method 
OF  Ridge  Culture. 

Fig.  2 —Field  of  Well-open  Long  Staple  Upland  Cotton  at  Yazoo  City,  Miss. 
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wi(lt»,  lik(»  onliusii'v  rplaiul,  Ictliii;^  tliccotton  hsiii"^'  out  and  m:ikiri<4*  it 
t'usy  to  pit'lv.  It  is  said  to  inck  easier  than  the  AUen  II3  brid  and  to 
have  a  stronger  liber.  Mr.  Allen  states  that  it  has  stood  the  weather 

bitter  i'ov  the  past  threi*  years  than  any  other  variety  of  lonj^  stai)l(;  he 
has  ever  planted,  not  rotting  in  wet  weather,  as  the  Yellow  Hlooni  does. 

It  j^ives  an  average  yield  per  acre  of  about  1,500  pounds  of  seed  cot- 
ton and  from  800  to  500  pounds  of  lint.  The  crop  of  1000,  Mr.  Allen 

states,  sold  for  17  cents  per  pound  net;  that  of  190 L  for  15  cents,  and 

that  of  11K)2  for  from  1{'>^  to  17  cents.  The  staple  of  Allen  cotton, 
according  to  the  statements  of  spinners,  can  bo  handled  successfully  in 

warps  from  50s  to  70s,  and  in  filling,  up  to  120s  or  125s. ^ 
Plant  3  to  6  feet  high,  compact,  with  two  or  three  long  basal  limbs  and  one  main 

central  stem.  IJolls  of  Upland  type,  medium  .size,  slightly  pointed,  4  to  5  locked, 
opening  wide.  Seeds  medium  large  size,  weighing  0.14  to  0.15  gram,  gray  tufted,  7 
to  9  per  lock.  Lint  white,  tine,  and  silky,  1 J  to  1|  inches  long,  fairly  strong.  Per 
cent  of  lint,  27.     Time  of  ripening,  midseason. 

The  Allen  long-staple  cottons  are  probably  now  more  widely  known 

and  grown  than  an}^  other  of  the  long-staple  Upland  sorts. 

Griffin. — This  variety  is  a  long-staple,  big-boll  Upland  cotton  (PI. 
11,  tig.  1,  PI.  IV,  fig.  3,  and  PI.  V,  fig.  2)  produced  ])y  John  GrifTin  at 
Refuge  plantation,  near  Greenville,  Washington  Count\%  Miss.  The 

first  selection  w^as  made  in  the  fall  of  1867  and  the  seed  planted  in  the 

spring  of  1868.  The  variet}^  resulted  from  a  cross  of  the  old  "Green 

Seed'-  cotton  with  Sea  Island,  the  cross  being  made  to  give  a  tendency 
to  the  Green  Seed  to  produce  a  longer  and  finer  fiber.  The  hybrid 

was  from  12  to  16  feet  high  and  very  unproductive.  It  was  recrossed 

five  years  in  succession  with  pollen  of  the  constantly  improved  Green 
.Seed.  This  resulted  in  reducing  the  stalk  to  within  a  few  inches  of 

the  length  of  that  of  Green  Seed,  giving  it  a  larger  boll,  and  making 

it  nearl}^  as  prolific.  Every  successive  crossing  was  made  on  stalks 
which  least  resembled  the  Sea  Island  in  form  and  most  nearl}^  approxi- 

mated the  Sea  Island  in  character  of  lint.  After  about  ten  j^ears  of 
selection  some  seed  were  distributed  among  friends  in  the  vicinity  of 

Greenville,  and  a  few  bushels  were  sold.  The  variety,  however,  was 

never  very  generall}'  distributed  until  it  was  included  in  the  seed  dis- 
tribution of  the  Department  of  Agriculture  in  1902. 

Griffin  cotton  is  without  question  one  of  the  best  long-staple  Upland 

sorts  that  have  ever  been  produced.  Unfortunatel}^,  the  lint  is  not 
very  uniform  in  length,  and  is  inclined  to  be  low  in  strength.  In  size 

of  ])oll,  case  of  picking,  and  productiveness,  the  variety  is  very  good. 
A  peculiar  feature  of  Griflin  cotton  is  its  tendency  to  produce  a  few 

ver}^  long  fibers.  Frequently  a  group  of  several  dozen  fibers  Avill 
reach  a  length  of  21  or  3  inches,  while  the  average  length  is  only  about 
If  to  li  inches. 

«  Standard  sizes  of  3'arn,  similar  to  the  familiar  sizes  of  sewing  tliread. 
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The  a\era«,'t*  yield  per  aciv  at  Mr.  (Iriffin's  plantation,  on  Mi^si.-^^ippi 
iKittom  land  nut  havintf  l>een  cultivated  more  than  twenty  years,  is 

a>Kmt  4<Ai  |>ounds  of  lint  cotton.  On  fresh  land  of  this  sort  it  yields 
about  5iK)  pounds  of  lint  cotton  per  acre.  The  projx>rtion  of  lint  to 
seed  cotton,  Mr.  Griliin  states,  is  about  28  \^r  cent.  Professor  Tracj% 

at  the  Mi»is>ippi  exp>eriiuent  station,  gave  the  percentage  as  28  to  29. 

Professor  Duggar,  at  the  Alabama  experiment  station,  obtained  29.2 

per  cent  from  the  crop  grown  at  Auburn,  Ala.  The  crop  pnxiuced  at 

Columbia,  S.  C  the  past  season  gave  about  'Ji*  i>er  cent. 
As  an  indication  of  the  market  value  of  this  cotton,  Mr.  Griffin  gives 

results  of  sales  as  follows:  AVhen  short-staple  was  selling  at  5  cents 

per  ix)und  Griffin  sold  at  Sf  cents.  In  19(K>,  when  short -^taple  cotton 
Wits  quoted  at  Wtween  8  and  9  cents.  Griffin  sold  for  15  cents.  In 

1901  it  sold  for  12  cents,  against  S  cents  for  short-staple  of  the  same 

grade. 
Plant  3  to  5  feet  liigh,  vigorous  and  prolific,  with  main  central  etem  and  several 

large  spreading  limbs  below;  foliage  pale  green.  Bolls  medimn  large,  ovate,  blnnt- 
pc»inted,  4  to  5  loc-ked,  opening  well.  Seeds  of  medium  size,  weighing  about  0.12  to 
0.13  gram,  gray  tufted,  7  to  10  per  lock.  Lint  white,  fine,  and  silky,  rather  variable 
in  length,  ranging  from  If  to  li  inches:  per  cent  of  lint.  abc»ut  28  to  29.  Season 
medium. 

Cook. — Originated  by'W.  A.  Cook,  of  Newman,  Miss. ,  from  a  single 
select  stalk  found  in  a  field  of  ordinary  cotton  in  1S84.  The  plant  is 

prolific  and  a  vigorous  grower.  The  bolls,  which  op>en  well  and  are 

easy  to  pick,  are  large  and  long:  season  of  maturing,  medium  late:  lint 

27  to  2s  per  cent,  with  length  of  about  If  inches;  strength,  medium. 

Cook  is  recognized  as  one  of  the  best  of  the  long-staple  Upland  varie- 
ties and  is  cultivated  extensively  in  the  delta  region.  In  trials  in 

South  Carolina  the  results  were  indifferent,  but  tests  should  be  repeated 

before  condemnincf  the  varietv  for  that  section.  A  strain  of  this  vari- 

ety  grown  near  Yazoo  Cit^'.  Miss.,  examined  by  the  writer  in  the  sum- 
mer of  1903,  gave  uniformly  the  strongest  fiber  of  any  long-staple 

cotton  tested  in  that  region. 

Commander.  — This  varietv  was  oricrinated  bv  R.  C.  Commander,  of 
Florence,  S.  C,  from  seed  obtained  in  Virginia.  The  plant  is  similar 

to  Peterkin  in  shaj)e.  The  bolls  are  ovate,  mediiun  to  small  in  size, 

but  open  well:  lint.  If  to  1^  inches  in  length.  The  Commander  cotton 

ha>  come  to  )je  well  known  in  the  vicinity*  of  Florence,  and  is  said  to 
be  thoroughly  adapted  to  growth  in  that  section. 

Moon. — Originated  by  J.  ̂ loon,  of  Peytonville,  Ark.,  about  1S75, 
being  a  selection  from  a  single  plant  producing  a  s\)ecially  fine  staple. 
Bolls,  large,  oval,  medium  in  time  of  ripening:  lint.  31  to  33  per  cent; 

staple,  li  to  If  inches;  medium  in  time  of  maturity.  The  lint  of  this 

variety  is  said  to  be  very  strong,  but  the  writer  has  bad  no  opportunity 

to  confirm  this  statement.  The  variet\'  is  still  grown  in  parts  of 
Arkansas  and  Louisiana. 
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Plate  V. 

Fig.  1  .—Plant  of  Sunflower  Cotton,  Grown  at  Columbia,  S.  C. 

Fig.  2.  — Plant  of  Griffin  Cotton,  Grown  at  Columbia,  S.  C. 
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Pkklku. — This  was  i)i-()l)al)ly  llic  lirst  of  the  loiii^^-staplc  rplaiid 

v:iri(»tios  to  !)('  introduced.  ;uid  was  ori^^^inatcd  in  W'arrni  ( 'oimty, 

Miss.,  about  iMil.  l*olls  lai-^r,  opciiinj^'  well  and  easy  to  pick;  lint, 

80  to  32  por  cent;  staple,  11  inches  lon^s  season  of  niaturino-,  late. 

This  is  prohahly  the  most  w  id(d y  ̂ rrowri  of  the  lon<,^-sta[)le  r[)lan(l 

cottons,  hein*j:  in  LTcMieral  cultivation  throughout  the  didta  re<,^ion  of 

Mississippi  and  Louisiana.  It  is  so  well  known  that  any  cotton  of  this 

lc!iirth  is  not  uncoinmonly  rcferriHl  to  in  tlu^  market  as  Peeler  cotton. 

li  i^  stated  l)y  manufacturers  that  Peeler  cotton  can  be  spun  in  warj).s 

from  40s  to  50s,  and  in  (illin*^-  from  5()s  to  70s. 

SouTHKKN  Hope. — According  to  Prof.  S.  M.  Tracy,  this  variety  was 

orii^^inated  many  years  ago  by  Col.  F.  Robieu,  of  Louisiana,  from  seed 

said  to  have  come  from  Peru.  It  produces  a  staple  averaging  about 

1|  inches  in  length  and  yields  from  30  to  32  per  cent  of  lint.  It 

matures  late,  but  is  ordinarily  early  enough  to  give  good  results  in 

tlu^  delta  region,  where  it  is  widely  grown.  It  is  considered  one  of  the 

best  varieties  for  general  culture  in  that  section. 

Sunflower.— This  variety  (PI.  I,  fig.  4,  and  PI.  V,  fig.  1)  is  of 

unknown  parentage,  being  the  offspring  of  seeds  shipped  to  an  oil  mill 

in  Yazoo  City,  Miss.,  in  1900,  which  were  purchased  for  planting  by 

Mai-x  Schaefer.  Selections  of  seed  from  the  best-shaped  and  most 

prolific  plants  were  made  that  season,  and  the  same  method  of  selection 

has  been  followed  for  each  succeeding  crop,  with  the  result  of  making 

th(»  plants  more  uniform  in  shape  and  more  prolific.  The  yield  has 

b(M'n  from  300  to  500  pounds  of  lint  per  acre,  fully  equal  to  the  yields 
of  short-staple  varieties  grown  during  the  same  season  on  the  same 
plantation.  The  crops  sold  in  Yazoo  City  during  the  last  three  years 
have  ])rought  14^  to  15^  cents  per  pound,  and  no  other  cottons  sold  in 
the  same  market  have  brought  a  higher  price. 

Plant  vigorous  and  productive.  Bolls  medium  size,  ovate,  blunt-pointed,  opening 
well,  but  not  dropping  the  seed  cotton.  Lint  fine,  1|  to  Ij  inches  in  length;  30  to 
31  per  cent  of  the  seed  cotton.     Season  early. 

The  writer  grew  a  small  plat  of  Sunflower  cotton  during  the  season 

of  1903  at  Columbia,  S.  C,  in  comparison  with  all  of  the  well-known 

varieties  of  long-staple  Uplands.  It  is  certainl}^  a  distinct  variety  from 

any  known  to  him,  being  about  ten  da3's  earlier  than  any  long-staple 
Upland  variety  tested  in  comparison  with  it.  Its  earliness  and  pro- 

ductiveness indicate  that  it  will  be  found  a  good  variety  for  general 

cultui'e. 

Miscellaneous. — Aside  from  the  varieties  or  races  above  described 

there  are  a  number  of  other  less  known  sorts  which  may  prove  valu- 
able in  certain  sections.  Among  these  may  be  mentioned  the  following: 

Bailey,  Brag  Long-Stiiple,  Cobweb,  Cochran,  Colthorp  Pride,  Ethridge,. 

1         A 1903   9 
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Kureka,   l*Y'irell  ProliHi-,  Joiie.s  lA)n^-8taple,  Maxey,  O/ahv  or  Ozier 

Silk,  Six  Oaks,  Willis,  WoiuUnlul,  lilack  Katth'r,  Toalo,  Howie,  etc.« 

Considerint^  the  short  period  that  has  elapsed  since  the  introduction 

of  the  first  of  the  lon»^-staplo  Upland  cottons,  ̂ reat  advance  has  liecn 

made  in  theo-dieral  improvement  of  the  varieties.  Much  still  remains 
to  he  done,  however,  to  adapt  them  hetter  to  j^eneral  culture.  Tlie 

chief  objection  to  these  cottons,  as  a  class,  is  their  light  yield.  None 

of  them  gives  more  than  28  to  32  per  cent  of  lint,  and  as  an  averag-e 
the  longer-stapled  forms  seldom  give  more  than  27  or  28  per  cent  of 
lint.  Thus,  while  the  yield  of  seed  cotton  is  frequently  as  great  as  in 

the  case  of  short-staple  sorts,  the  lint  yield  is  ordinaril}^  considerably 
lower.  A  yield  of  a  bale  per  acre  is  sometimes  made  of  varieties  like 
Allen  and  Sunflower,  but  the  same  fields  under  the  same  conditions 

would  probably  have  given  a  somewhat  larger  j^ield  of  some  of  the 

short-staple  sorts.  There  would  seem  to  be  no  inherent  reason  why 

these  long-staple  Uplands  can  not  be  made  as  productive  as  the  ordinary 
short  staple.  Some  of  them  have  the  same  form  of  plant,  leaf,  and 

boll  as  ordinary  Upland  cottons,  and  the  production  of  long  fiber,  so 

far  as  we  can  judge,  recpiires  no  more  actual  plant  food  per  pound  of 

fiber  than  the  production  of  a  short  staple.  The  low^  percentage  of  lint 
and  consequent  low  yield  must  be  improved  until  as  much  lint  per  acre 

of  1§  or  li  inch  fiber  can  be  grown  as  of  the  short  staple.  For  several 

years  the  writer  has  been  conducting  experiments  in  the  production  of 

long-stapled,  big-boiled  Uplands  by  hvbridizing  varieties  of  the  ordi- 

nary short-staple  sorts  with  Sea  Island.  The  necessity  for  securing  sorts 

giving  a  larger  percentage  of  lint  per  w^eight  of  seed  cotton  has  been  con- 
stantly kept  in  mind,  and  very  many  individual  plants  have  been  found 

having  much  better  covered  seeds  and  3^  ielding  a  larger  percentage  of 

lint  than  an}^  of  the  long-stapled  Uplands  now  grown.  Two  seeds  from 
one  of  these  hybrids  are  shown  in  PI.  II,  fig.  4.  None  of  these  hybrids 

has  as  yet  been  bred  into  a  fixed  race,  but  it  is  believed  that  this  can 

be  accomplished,  and  careful  experiments  are  being  conducted  w^ith 
this  end  in  view. 

Some  of  the  shorter  stapled  races  of  long-staple  Uplands  now  give  a 

fair  percentage  of  lint  per  seed,  and  nearly  equal  ordinary  short-staple 
sorts  in  productiveness.  Peeler,  which  has  fiber  from  li  to  li  inches 

long,  gives  from  30  to  32  per  cent  of  lint,  and  Southern  Hope,  which 

has  fiber  averaging  a])out  li  inches  in  length,  usually  gives  from  30  to 
32  per  cent.  Even  the  longest  stapled  of  these  sorts  are  but  little  below 

ordinary  short-staple  cotton  in  productiveness,  and  with  the  greater 

«For  descriptions  of  most  of  these  varieties,  see  Prof.  S.  M.  Tracy's  "Cultivated 
varieties  of  cottons,"  in  Tlie  Cotton  Plant,  Bulletin  33,  Office  of  Experiment  Stations, 
U.  S.  Department  of  Agriculture. 
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viiluc  of  llu\  lint,  their  growth  is  ])rol)}il>ly  I'ather  nioro  reniiinenitivo 
uiulor  ordinarv  conditions  wluTii  they  can  bo  ̂ rovvn  to  advanla<^o. 

'riic  iihcrof  the  lon^-sl;ij)li'  Upland  races  isalso  i-atli(»r  low  in  strcn^^Ui, 
and  (iiis  is  another  feature  that  must  he  ini])r()ved  hefore  tliey  will  he. 

piMt'ectiy  satisfactory.  Dill'erent  individual  planl.s  vary  greatly  in 
streiii^th  of  lint,  and  there  can  l)e  nodouht  that  ntronf^er  fihcred  varie- 

ties can  he  i)roduced.  Some  >  arieties  under  certain  conditions  will  pro- 

duce strong  tiher  and  under  other  conditions  weak  fihei'.  It  is  pro})ahlQ 
that  the  nature  or  composition  of  the  soil  and  of  the  fertilizer  used 

has  much  to  do  with  this  charactei',  but  t.he  knowled^^e  now  j)ossessed 
is  not  suilicient  to  allow  of  deiinite  statements.  It  is  a  j^^'iieral  belief 
that  stai)le  produced  by  plants  grown  on  light,  sterile  soils  is  weaker 
than  that  produced  l)y  i)lants  grown  on  rich  soils.  The  correctness  of 
this  statement  is  doubtful,  however,  as  the  writer  has  found  sterile 

tields  producing  strong  liber,  while  the  rich  delta  lands  of  Mississippi, 
planted  with  the  same  variety,  give  a  fiber  generally  low  in  strength. 
The  writer  is  aware  that  strength  in  cotton  liber  is  relative.  What  is 

strong  for  a  long- staple  Upland  would  be  weak  indeed  for  a  Sea  Island 

or  P2gyptian.  Many  times,  in  discussions  with  cotton  buyers  regard- 

ing the  strength  of  long-staple  Upland  cottons,  he  has  found  that  their 
knowledge  is  based  on  a  comparison  of  locally  grown  sorts  onl3^ 

There  can  be  no  question  that  as  a  group  the  long-staple  Uplands  arc 
weak  in  liber,  and  that  varieties  with  uniformly  stronger  liber  are  much 
to  be  desired. 

Other  features  to  be  desired  in  improved  varieties  are  uniformity  in 
length  of  staple,  larger  bolls,  and  earlier  maturity.  In  almost  all  of  the 

long-staple  Upland  sorts  the  lint  is  rather  shorter  on  the  pointed  than 
on  the  rounded  end  of  the  seed,  and  when  the  staple  reaches  1^  inches 

in  length  it  is  important  that  it  be  uniform  in  length.  In  some  sorts, 

such  as  Griffin,  some  of  the  fibers  are  very  long,  reaching  2i  and  3 

inches,  while  the  majorit}^  are  only  If  inches  (PL  II,  fig.  1).  This  would 
cause  waste  in  manufacturing,  and  is  thus  an  undesirable  character. 

All  of  the  varieties  of  these  cottons  now  known,  except  Griffin,  have 

comparatively  small  bolls,  and  large-boiled  varieties  are  greatly  in 
demand  among  American  growers  because  of  the  ease  in  picking,  etc. 
Most  of  the  varieties  are  late,  and  early  maturity  in  all  cotton  is  of 

great  importance.  The  Sunflower  is  nearly'  ten  days  earlier  than  any 
other  long-staple  cotton  known  to  the  writer,  ])ut  still  earlier  varieties 
are  much  to  be  desired.  The  improvements  considered  desirable  are 

diseussed  here  to  call  the  attention  of  growers  to  them,  with  the  hope 

that  varieties  showing  some  of  these  characters  ma}^  shortly  be  secured. 
THE    SELECTION    OF    SEED. 

It  is  a  well-known  fact  that  races  of  cotton  become  mixed  and  impure 

uid<'ss  special  care  is  taken  to  prevent  crossing  with  other  sorts.  If, 
therefore,  tields   of    long-staple  Upland  cotton    are    growing   in    the 
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viciiiitv  of  tii'lds  of  ordiiuiry  short-staplo  Upland  cotton,  the;  .seed  for 

j)lantinj4- .should  ho  taken  at  some  distance  from  any  short-staple  plants. 
It  is  desirahle  to  locate  the  seed  Held  otf  by  itself,  half  a  mile  or  more 

from  any  other  cotton.  Besides  precautions  to  keep  the  seed  pure,  it 

is  also  very  desirahle  that  some  careful  method  of  seed  selection  he 

reoularly  followed.  It  is  desirable  to  keep  the  variety  up  to  its  full 
productiveness  and  ])etter  adapt  it  to  local  conditions,  and  this  may 
be  accomplished  by  simple  and  inexpensive  methods  of  seed  selection. 

The  following-  is  a  simple  method,  and  one  which  is  easy  of  application: 
Choose  one  or  more  careful  pickers  that  remain  on  the  plantation 

continuously  from  year  to  year  and  train  them  to  recognize  the  best 

j)lants,  that  is,  those  most  productive,  earliest  in  maturing,  and  having 

the  largest,  best-formed,  and  most  numerous  bolls.  It  is  also  advisa])le, 
where  time  permits,  to  have  these  special  pickers  learn  to  pull  the  lint 
from  the  seed  cotton  and  test  it  as  to  length,  to  see  that  this  cjuality  is 

maintained  up  to  the  maximum.  Each  year,  before  the  first  and 

second  general  pickings,  have  these  skilled  pickers  go  over  the  Held 
and  pick  the  cotton  from  the  best  plants  only.  These  pickers  should 

of  course  be  paid  by  the  day,  and  not  according  to  the  quantity 

picked.  Sufficient  seed  cotton  should  be  thus  carefully  picked  to  fur- 
nish, when  ginned,  the  amount  of  seed  necessary  for  planting  the  next 

year.  To  avoid  mixing,  preserve  such  seed  separately,  and  gin  it  on 
a  carefully  cleaned  gin. 

There  is  some  difference  of  opinion  as  to  the  best  cotton  to  pick  for 

seed.  Most  planters  claim  that  it  is  not  best  to  take  the  cotton  either 

from  the  first  bolls  that  open,  as  these  are  liable  to  be  small  and  imper- 
fectly formed,  or  from  those  that  open  late  in  the  season.  Probably 

the  first  and  second  pickings  furnish  the  most  desirable  seed,  if  care  is 

used  not  to  pick  from  an}^  of  the  small  or  poorly  formed  bolls.  Owing 
to  the  danger  of  picking  the  cotton  from  small  and  imperfectly  formed 

bolls,  it  is  frequently  recommended  that  the  seed  be  saved  from  the 

second  and  third  pickings,  where  four  pickings  are  made.  More  exact 

data,  show  ino-  more  definitelv  the  efiect  of  selecting  seed  from  difier- 
ent  pickings,  are  very  much  desired. 

Where  growers  are  in  a  position  to  do  so,  they  should  adopt  a  more 
careful  method  of  selection  than  that  described  above.  More  com- 

plete methods  will  be  found  fully  described  in  an  article  by  the  wu-iter 

on  "The  improvement  of  cotton  by  seed  selection"  in  the  Yearbook 
of  the  Department  for  1902. 

METHODS   OF   CULTIVATION. 

The  methods  of  cultivation  used  with  long-staple  Upland  cottons  are 
the  same  as  those  used  in  cultivating  ordinaiy  cottons,  and  need  not  be 

described  in  detail.  These  methods  should  var}^  according  to  the  locality 
and  soil  conditions.     In  the  delta  region  of  Mississippi  and  Louisiana, 
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\vh(MT  tho  loiit^-slaph'  rj)la!i(l  cottons  -avo,  oxtonsivo.ly  [(rown,  a  c'ltain 

method  of  culture  is  (juitc  <^(Mi(M*alIy  used,  but  under  other  conditioii.s 

this  iiu^thod  wouhl  pi'oha))ly  not  prove  satisfactory.  lu  r(;gious  \vh(U'c 
t\wy  liave  not  Ixhmi  <^r<)wn  to  any  extent,  the  host  direction  for  their 

culti\  iition  and  niainirin«jf  that  can  Ix^  <^iven  is  siin})ly  to  folh)\v  tlic 

})ractic(^  that  has  h(MMi  found  to  j^ive  th(»,  most  satisfactory  resuHs  with 
ordinaiT  cotton.  lu  the  delta  ref^ion,  where  the  soil  is  very  rich,  the 
rows  are  placed  from  4^  to  G  feet  apart  and  the  plants  from  \^>  to  20 
inches  apart  in  tiie  rows.  In  many  cases  the  rows  are  phieed  nmch 

nearer  toiifether,  some  lields  beini''  phmted  at  about  3^  and  4  feet. 
In  this  region  the  rows  are  planted  on  rather  hi^li  beds,  this  })eing 
necessitated  by  the  lowness  of  the  soil,  to  secure  drainage.  (See  IM. 

HI,  fig.  1.)  In  South  Carolina  and  Georgia  the  writer  has  seen  excel- 
lent results  with  comparatively  level  culture.  In  the  delta  region 

the  land  for  cotton,  when  following  corn  and  cowpeas,  is  usually 
plowed  before  Christmas,  no  fertilizer  being  used.  The  plow  is 

usualh^  run  about  3  inches  deep.  Shallow  plowing  is  the  general 

practice  in  this  region.  "  The  more  shallow  the  cultivation,  the  better 

the  crop,''  is  a  statement  which  several  of  the  best  growers  emphasized 
in  talking  with  the  writer.  It  is  not  probable,  however,  that  this 

practice  would  prove  at  all  satisfactory  in  other  regions.  After  the 
first  plowing  the  land  lies  idle  until  about  the  middle  of  March,  when 

it  is  rebedded  read}-  for  planting.  The  average  date  when  planting 
begins  in  the  delta  section  is  about  April  10. 

If  the  land  intended  for  cotton  was  planted  in  cotton  the  preceding 

year  nothing  is  done  toward  the  preparation  of  the  soil  until  the  last 

of  January  or  in  Februar}^  when  the  land  is  rebedded,  the  soil  })eing 
turned  into  the  old  water  furrow,  and  the  beds  made  alternate  with  those 

of  the  preceding  year.  If  the  stalks  of  the  preceding  crop  are  difficult 

to  turn  under,  they  are  knocked  down  and  broken  up  by  running  a  corn- 

stalk cutter  over  the  field.  In  the  delta  region  described,  cotton  is  ordi- 

narily planted  b}^  some  single-row  planter.  Corn  planters  are  sometimes 
used  with  cottons  that  have  smooth  black  seeds,  but  their  use  is  seldom 

possible,  as  none  of  the  varieties  has  uniformly  smooth  seeds,  and  ordi- 

narily a  force-feed  planter  is  necessary.  Frequent  and  shallow  cultiva- 
tion has  in  general  been  found  to  give  the  best  results  in  this  section. 

A  cultivation  is  given  about  every  ten  da3's,  the  aim  being  to  kee})  the 
surface  throughout  stirred  up  and  loose,  so  as  to  form  a  sort  of  nuilch 

for  the  moister  soils  below  and  to  keep  the  weeds  down.  The  culti- 
vation should  be  continued  till  the  cotton  becomes  too  large  to  admit 

of  passing  between  the  rows.  The  principal  tools  used  for  cultivation 

in  the  delta  region  are  the  sweep  and  some  cultivator  with  narrow 

2A-inch-wide  shoNcls.  If  the  lields  j^et  too  e-rassv  and  weedv,  as  some- 

times  occurs,  it  may  ))e  nocessar}'  to  turn  the  weeds  under  with  a  plow. 
The  general  practice  is  to  hoe  about  four  times  during  the  season. 
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VhiutiTs  ordiimrily  do  not  hoc  as  luimy  times  as  tlioy  cultivate.  The 

crop  is  ̂ eiifially  laid  by,  all  cultivation  ccasin^^,  about  the  loth  to  tho 

15th  of  July.  Sonietiaics  the  cultivation  is  continued  until  August  if 
this  is  found  necessary. 

rU'KING,  GINNING,  AND    IJALlNGr. 

hi  the  i^innintf  and  balint*"  of  lono-staple  Upland  cotton  it  is  neces- 
sary to  bear  in  mind  at  every  point  that  a  line  product  is  bein<^  handled, 

and  tliat  i^reat  care  is  necessary  if  the  greatest  prolit  is  to  ))e  realized. 

This  is  particularly  the  case  in  connection  with  pickino*,  preserving, 
ginning,  and  baling.  Greater  care  should  be  exercised  in  the  picking 
to  avoid  getting  the  fiber  mixed  with  fragments  of  leaves,  bolls,  etc. 
Fiber  from  immature  and  weather-stained  bolls  should  also  be  discarded. 

Pickers  familiar  with  ordinar\'  cotton  methods  are  likely  to  be  too 
careless  in  their  endeavor  to  gather  large  quantities  and  thereby 

increase  their  wages.  lu  fine  grades  of  long-staple  Upland  cotton  it 
will  probably  also  be  found  desirable  to  spread  the  seed  cotton  on  a 
platform  to  dry  in  the  sun  for  a  few  hours  ])efore  storing  it.  This 

practice  is  regularly  followed  by  Sea  Island  cotton  growers,  but  so  far 

as  the  writer  is  informed,  has  not  been  adopted  ))y  growers  of  the  long- 
staple  Upland,  and  it  must  be  conceded  that  fair  results  are  obtained 

where  no  drying  is  practiced.  It  is  of  course  necessar}'  after  heavy 
dews  and  rains  that  the  seed  cotton  be  thoroughly  dried  before  storing 
it  in  the  seed  house. 

The  difficulty  of  properly  ginning  long-staple  Upland  cottons  has 
been  considered  an  impediment  to  their  general  cultivation.  It  is 

generally  recognized  that  long-staple  Sea  Island  sorts  require  to  be 
ginned  on  a  roller  gin,  as  the  saw  gins  tear  and  break  the  fiber  to  such 

an  extent  as  greatly  to  reduce  its  value.  It  is  also  very"  commonl}'- 
supposed  that  the  long-staple  Upland  cottons  require  to  be  ginned  on 
a  roller  gin,  and  this  understanding  has  prevented  many  from  attempt- 

ing to  grow  these  cottons,  as  roller  gins  are  ordinarily  accessible  only 

to  growers  in  regions  where  Sea  Island  cotton  is  cultivated.  Experi- 

ence has  shown,  however,  that  long-staple  Upland  cottons  can  be 

ginned  on  ordinary  saw- gins  if  care  is  used  in  the  process.  Before 
ginning  these  cottons  the  gin  saws  should  be  sharpened  square  across 
the  teeth  and  then  dulled  somewhat  by  use  in  ginning  ordinary  short 

staples.  It  is  also  important  to  run  the  gin  at  a  lower  rate  of  speed 

than  in  ginning  short-staple  cottons.  All  through  the  delta  region, 

where  the  long-staple  Upland  cottons  arc  grown,  they  are  uniformly 
ginned  on  saw  gins,  the  saws  being  run  usually  at  a  speed  of  about  300 
revolutions  per  minute.  The  finest  stand  of  roller  gins  which  the 

writer  has  ever  seen  was  installed  by  a  company  at  Vicksburg,  Miss., 
especially  to  gin  cottons  of  this  sort.  There  can  be  no  doubt  that  the 

cotton  ginned  on  roller  gins  is  much  superior  to  the  saw-ginned  product. 
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yi^t  this  lino  .stuiid  of  roller  j^iiis  i-<Mnains  idle  :ui(l  uniisod.  Uolh'r 

olimlno-  is  so  imicli  s1o\V(M"  jiiid  iiioi'c  costly  thjit  <^r()Wi;rs  pi'ofcr  to  u.so 

s:iw  «^^i!is.  !Miicli  of  tilt;  ]onji;-st:iplo,  cotton,  however,  is  Vi.\ry  pooi'ly 

<,^inncd,  ))oiii^  torn  and  cut  np  iind  full  of  "mips,"  so  that  its  value  is 
i^reatly  reduced.  It  is  a  question  whether  it  would  not  be  better  to 

us(>  lollci'  t^-ins  in  pr(^parin^  the  lonij^est  fibered  sorts,  })ut  the}-  are  not 

now  us(m1.  'rh(>  fact  that  no  i'oINm"  j^in  is  aeoessif)h^  on  which  to^inthe 
j)roduct  n(HHl  not  deter  anyone  from  cultivatini^ these  cottons.  When 

the  ])rectuit1ons  above  ̂ iven  arc  carefully  observ(Ml  the  lono-staplc 

l'])land  cottons  nui}'  be  satisfactorily  f:^inned  on  any  oi'dinary  saw  j:^in 
if  the  seed  eotton  is  well  matured  and  preserved  thorou^^hly  dry  and  in 
^ood  condition. 

Lontr-staple  Upland  cotton  is  baled  exactly  the  same  as  short- staple 
cotton,  that  is,  in  the  ordinary  square  gin  bales  or  in  round  l)ales. 

By  far  the  larger  part  of  the  crop  is  put  up  in  square  bahvs,  rather 
more  care  than  usual  being  taken  to  cover  tlie  entire  surface  of  the 

bale  with  closely  woven  burlap.  The  cottx)n  being  more  valuable  than 

ordinar}^  cotton,  more  care  should  be  exercised  to  protect  it  from 
becoming  stained  and  damaged  in  shipment.  The  round  bale  is  par- 

ticularly well  adapted  for  long-staple  cottons,  and  the  writer  would 
urge  the  use  of  this  form  of  bale  wherever  possible.  The  process  of 

recompressing  the  square  bale  is  known  to  break  and  seriously  injure 

long-tibored  cottons  by  the  sudden  thrust  under  great  i)ressure,  and  is 

never  used  with  the  line  long-staple  Sea  Island  cottons.  By  the  use 
of  the  round  bale  this  source  of  injury  is  avoided  and  the  fiber  is  put 
up  in  a  neat  package,  specially  adapted  for  shipment  by  rail  or  steamer. 

MARKETING. 

It  is  also  important  that  growers  of  long-staple  Upland  cottons  give 
special  attention  to  the  marketing  of  the  product.  The  writer  in  the 

season  of  1902  saw  several  bales  of  long-staple  Upland  cotton  sold  to  a 

bu3'er  at  a  small  interior  town  in  South  Carolina  for  10  cents  per  pound 
which  were  certainly  equal  to  bales  of  similar  cotton  which  he  saw  sold 

in  the  New  Orleans  market  the  week  following  at  15  cents  per  pound, 
when  ordinary  cotton  was  selling  at  8i  cents.  ]Many  of  the  failures 

with  long-sbiple  Upland  cotton  have  been  due  to  lack  of  experience 
on  the  part  of  the  grower  in  the  matter  of  marketing.  jNIany  ])uyers 

take  advantage  of  the  growers'  ignorance  and  purchase  cotton  for  10 
cents  per  pound  that  is  worth  15  cents  and  realize  the  difference 

themselves.  In  many  localities  where  long-staple  cotton  is  not  gener- 

all}^  grown,  the  buyers  are  not  informed  as  to  the  value  of  the  different 
grades  and  necessarily  protect  themselves  by  giving  the  minimum 

price.  In  l^-inch  staple,  for  instance,  scant  quarter,  quarter,  and  full 
quarter  give  variations  in  value  which  are  important  to  the  grower. 
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E\'ery  eit^htli  or  sixteenth  of  an  indi  iidded  to  the  h'nj^th  of  the  h})er 
iiKTea.ses  the  viiliio. 

The  following  priees,  obtiiined  for  k)n<^-staple  eottons  nmrketed  at 
Yazoo  City,  Miss.,  the  past  autumn,  indicate  somethinj^  of  the  ranyo 

of  value  of  ditl'erent  lengths  of  staple: 

Prices  of  cottiiH  of  dilfcretit  leiujtlm  of  staple. 

Name  of  cotton. 
Grade 

length,  full. 
Date  sold. 

Price  per 

pound. 

Sunflower   

Do   

Inches. 

IJ  toli 

litoli 

li  toli 

li 

1} 

li 

October  1   

Octobers   

Octobers   

September  3.0... 

September  30 . . . 

September  30... 

Caits. 

15J 

15 15 

121 
12J 

13i 

Allen   

Southern  Hope.. 

Chitister   

Do    

Ordinary  cotton  in  the  same  market  sold  October  8  at  about  9  cents, 

and  this  was  about  the  aveiage  price  from  September  30  to  Octol)er  8. 

Until  bu3^ers  inform  themselves  on  the  value  of  long-staple  cotton 
and  pay  reasonable  prices  it  will  have  to  be  consigned  to  general 

long-staple  markets,  such  as  New  Orleans,  Vicksburg,  Savannah,  or 
Charleston,  or  to  some  of  the  large  New  England  markets,  such  as 

Providence  or  Boston.  An  increasing  number  of  Southern  mills,  par- 

ticularly in  Georgia  and  South  Carolina,  are  coming  to  use  long-staple 

cotton  purchased  mainly  in  Mississippi  and  Louisiana.  In  the  imme- 
diate vicinity  of  such  mills  a  ready  home  market  should  be  obtained 

for  the  long-staple  product.  The  length  of  staple  desired  by  such 
mills  should  be  ascertained  and  varieties  selected  for  cultivation  which 

ordinarily  produce  staple  of  this  length. 

Long-stiiple  Upland  cottons  have  been  successfully  grown  in  many 
sections  in  South  Carolina,  Georgia,  Alabama,  and  Texas  not  now 

recognized  as  in  the  regions  producing  these  cottons.  There  seems  to 

be  no  reason  why  these  cottons  can  not  be  grown  on  any  good,  rich 

cotton  land  properly  manured  and  cultivated.  In  an}'  good  cotton 
region  where  mills  are  located  which  use  long  staple,  the  growing  of 
this  cotton  in  the  immediate  vicinity  should  be  thoroughly  tested  and 

encouraged.  By  a  proper  selection  of  varieties  the  writer  believes 

that  staple  of  almost  any  length  desired,  up  to  1^  inches,  can  be  pro- 
duced on  good  soils  in  any  good  cotton  region,  and  the  cooperation  of 

mill  owners  and  planters  in  the  production  of  the  staple  desired  should 
result  in  benefit  to  both. 
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ANU  SILK  (  ri/nin:.  , 

By  L.  ().  llouAKi),  I'll.  !>., 
J'Jiiloiiio/of/is/. 

EARLY    SILK    CULTURE    IN    THE    UNITED    STATES. 

Silk  (•iiHiire  was  carried  on  to  some  extent  l)y  the  early  colonists 
of  Viri^inia,  South  Carolina,  and  Georgia.  Some  reeling  was  done 
ui)on  hand  reels,  and  both  reeled  silk  and  cocoons  were  exported  to 
Europe.  Silk  culture  is  said  to  have  been  introduced  into  New 
En^dand  a])out  the  year  IGGO  by  a  Mr.  Aspinwall,  who  had  nurseries 
of  the  null  berry  at  New  Haven  and  on  Long  Island.  Some  trees  were 
transplanted  in  ]VIanslield,  Conn.,  and  Mr.  Aspinwall  furnished  the 
inhabitants  of  that  town  Tvith  the  eggs  of  the  silkworm.  Reverend 

Doctor  St3des,  an  earl}^  president  of  Yale  College,  aided  Mr.  Aspinwall 
in  his  efforts  to  introduce  the  culture  in  Connecticut.  The  progress 

of  the  work  was  arrested  b}^  the  war  of  the  Revolution.  Silk  culture 
was  also  begun  in  Pennsylvania  and  New  Jerse}'  in  1771,  and  here  also 
was  interrupted  by  the  Revolutionary  War,  but  it  was  partly  revived 
after  the  treaty  of  peace.  A  few  people  retained  their  interest  in  the 

industr}"  during  the  early  part  of  the  nineteenth  century,  and  in  the 
late  twenties  a  resolution  was  introduced  into  the  House  of  Repre- 

sentatives directing  the  compilation  of  a  manual  on  the  culture  of 
silk.  House  Document  No.  220  of  the  Twentieth  Congress,  lirst 
session  (1828),  is  a  treatise  on  the  rearing  of  silkworms,  by  Mr. 

De  Hazzi,  of  Munich,  translated  from  the  German  apparent!}-  b}^  Mr. 
James  Mease,  of  Washington,  D.  C.  This  seems  to  have  been  the 
lirst  Congressional  action  favoring  silk  culture.  In  1831  the  house  of 

representatives  of  the  State  of  Massachusetts  investigated  the  possi- 

bilitv  of  silk  culture  in  that  Commonwealth,  and  b}-  resolution  of 
Fe))ruar3-  24,  1831,  the  governor  was  requested  to  have  compiled  and 
printed  "a  concise  manual  to  contain  the  best  information  respecting 
the  growth  of  the  mulberry  tree,  with  suitable  directions  for  the 

culture  of  silk,"  and  directing  that  the  manual  be  distributed  in  suit- 
able numbers  in  the  city  of  Boston  and  in  every  town  of  the  Common- 

wealth, the  expense  not  to  exceed  $000.  Later  an  additional  number 
of  copies  was  purchased,  and  the  Congress  of  the  United  States  passed 

a  resolution  to  purchase  2,000  copies  for  distribution  b}^  members. 
The  result  was  a  manual  by  J.  H.  Cobb,  published  in  Boston  in  1831 
(new  edition,  1833). 137 
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TIIK    MOUrS    MLLTICAI'LIS    CUAZK. 

Folluwino-  tlie  })ublication  of  tlu»  hook  mciitiont'd  thcrt'  Ijcouh  a 
clotonniiicHl  I'tfort  to  estiiblish  silk  fiilturo  on  ji  rirm  l)Jisis  in  the  United 

States.  It  was  estimated  that  4  tons  of  silk  cocoons  were  produced 

iii  is:j;)  in  the  county  of  Windham,  Conn.  Individuals  in  Massa- 
chusetls  were  said  to  have  cultivated  it  with  success  for  thirty  years. 

This  interest  in  silk  culture  soon  passed  beyond  bounds,  and  there 
orit»"inated  what  is  known  as  the  Moras  inuUlcdidis  craze.  Antici- 

patino-  a  most  profitable  investment,  if  not  speedy  riches,  thousands 
of  individuals  purchased  nudberr\^  plants  of  the  Multiciudis  species 
and  planted  laro^e  arean  of  valuable  land.  The  investments  far  exceeded 
possible  returns;  heavy  frosts  destroyed  the  plantations  of  trees,  and 

in  the  course  of  a  few  3^ears  the  man}^  failures  and  great  disappoint- 

ments caused  so  complete  a  revulsion  of  feeling-  that  not  only  was  silk 
culture  practically  al)andoned  all  through  the  States,  but  the  very 
name  became  a  byword. 

THE   SILK    INDUSTRY    IX    CAMFORXIA, 

Ten  years  or  more  afttn-  the  discovery  of  gold  in  California  had 
attracted  many  thousands  of  people  to  that  State,  and  at  a  time  Avheii 

its  extraordinary  agricultural  prospects  were  first  beginning  to  be 

exploited,  the  silk  industry  began  to  raise  its  head  there.  Near  San 
tJ ose,  in  1801,  a  Frenchman  named  L.  Prevost,  having  begun  the 

propagation  of  the  mulberry,  succeeded  in  raising  excellent  cocoons. 

In  the  transactions  of  the  State  Agricultural  Societ}^  for  1804-65,  Mr. 
Prevost  published  a  short  article  on  silk  culture  in  California,  in  which 
ho  showed  that  his  first  plantings  were  made  in  1853  or  1851:,  and  that 
he  had  induced  two  ladies,  named  A.  Packard  and  E.  Goux,  of  Santa 

Barbara,  to  start  a  plantation  of  3,000  trees,  with  the  result  that  in  1804 

they  raised  5  pounds  of  silkworm  Qgga.  Plantations  had  also  been  made 
in  the  San  eJoaquin  Vallev,  and  50,000  trees  had  been  set  out  near 

central  Utah.  The  profits  anticipated  by  Mr.  Prevost  were  largely  in 

the  sale  of  eggs,  and  he  stated  that  be  had  received  orders  from  Italy 

for  100  pounds  and  from  Mexico  for  500  ounces. 

In  1805  the  legislature  of  California  offered  a  bounty  for  the  pro- 
duction of  mulberry  trees  and  silk  cocoons,  and  in  the  transactions  of 

the  State  Agricultural  Society  for  1800-07  it  was  stated  that  the  liberal 
action  of  the  legislature  and  the  success  which  attended  the  production 
of  nudberry  trees  and  silk  cocoons  had  induced  the  starting  of  a  very 

extensive  factory  at  San  Jose.  The  statement  was  made  that  the 

necessary  machinery  had  been  purchased  and  imported. 

In  the  report  of  the  U.  S.  De})artment  of  Agriculture  for  1878,  Prof. 
E.  W.  Hilgard  showed  that  in  spite  of  its  favorable  beginning,  silk 
culture  was  almost  extinct  in  California  in  1877.     He  called  the  interest 
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which  cxisttMl  in  tho  sixties  ;i  imini.'i,  stilting  (hut  it  ni<jo(l  with  iiniibated 

fury  t'oi*  8('venil  years,  inilictiiij^  sevor(»,  losses  ii[M)n  those  who  indiili^ed 
in  the  popuhu*  ih'hision  that  tiie  silkwonn  would  thrive  in  the  State 

without  any  precautions  us  to  shelter  and  such  intcdlig-ent  care  as 

could  he  «,^ivtMi  only  by  those  versed  -in  its  treatment.  "Some  of  the 
airy  sheds  that  were  supposed  to  he  an  adequate  protection  against  the 

comparatively  slight  changes  of  tt^mperature  are  still  extant  as  moim- 
ment.s  of  that  Hush  period  when  mulberry  trees  were  thought  to  be  the 

only  nursery  stock  worth  having/' 
After  th(^  su))sidence  of  the  craze  silk  culture  was  kept  uj)  on  a  small 

scale  at  San  Francisco  b}^  Mr.  »J.  Neumann  for  many  years. 

EFFORTS   TO    STIMULATE    TIIE    INDUSTRY. 

When,  in  June,  1878,  Prof.  C.  V.  Rile}'  was  appointed  Entomologist 
of  tho  U.  S.  Department  of  Agriculture,  he  brouglit  with  him  from 
Missouri  a  strong  interest  in  silk  culture  and  a  conviction  that  this 

industry  could  be  established  in  the  United  States.  During  his  first 

year  in  office  he  published  a  manual  of  instructions  in  the  culture  of 

the  silkworm.  In  the  same  year  at  the  St.  Louis  meeting  of  the 
American  Association  for  the  Advancement  of  Science,  under  the  title 

''A  new  source  of  wealth  to  the  United  States,"  he  presented  a  paper, 
largely  statistical,  with  tables  of  exports  and  imports  of  raw  and 

manufactured  silks  for  the  previous  half  century,  bringing  out  the 

steady  growth  of  the  manufacturing  industry  of  the  country.  lie 

showed  that  the  failure  of  the  attempts  in  California  was  largeh'  due 
to  the  extravagant  statements  and  excessive  enthusiasm,  vero-incr  on 
fanaticism,  which  characterized  all  of  the  writings  of  L.  Prevost.  He 

said:  "Had  he  been  as  prone  to  report  failure  as  he  was  to  magnif}^ 
success  there  would  not  have  been  a  reactive  depression  which  was  as 

unnatural  as  over-enthusiasm."  He  stated  that  Monsieur  Prevost's 

little  work,  "California  silk  grower's  manual,"  was  better  calculated  to 
produce  another  Multicaulis  craze  than  to  healthih'  stimulate  the  silk 
industry.  Its  extravagant  statements  and  immoderate  pictures  earned 

for  its  author  the  name  hlagueur,  which  had  been  applied  to  him  in 

France.  Professor  Riley  showed  that  M.  E.  V.  Boissiere,  a  silk  grower 
in  Kansas,  had  established  an  important  silk  colony,  whose  etiorts  were 

intelligent,  but  that  the  industiy  lagged  there  for  the  reason  that  it 

was  found  less  profitable  than  stock  raising  and  general  farming.  It 
was  further  shown  that  several  bales  of  cocoons  had  been  shipped  hy 
E.  Fasnach  from  Raleigh,  N.  C,  to  Marseilles,  for  $3  freight  per  100 

pounds.  The  bales,  6  by  5  feet  in  size,  averaged  about  40  pounds  of 
stilled  cocoons,  and  brought,  in  1876,  ̂ 2. .50  per  pound.  Brokers  in 
New  York  in  this  period  offered  ̂ 1.75  to  $2  per  pound  for  cocoons. 

This  was  the  period  of  silk-culture  depression  in  France,  owing  to  the 



140  VKARUOOK    OF    THK    I)K1»ARTMKNT    OF    AGRICULTURE. 

ravu^t's  of  tilt'  silkwonii  disease  known  u.s  pehriiu'.  Cocoons  corn- 

niandfd  a  very  lii«,di  price,  and  silk  raisers  in  America — notably  Mr. 

L.  S.  C'rozier,  then  of  Kansas  and  afterward  of  Louisiana — found  it 

more  profitable  to  raise  e«j^gs  for  export  than  to  raise  cocoons.  l*ro- 
fessor  Riley  also  showed  that  the  experiments  of  the  past,  and  those 
^vhich  he  had  been  carry iuj?  oi\,  established  the  fact  that  the  climate 

of  the  larger  part  of  the  United  States  is  admirably  adapted  to  silk 

culture,  and  that  experience  had  shown  that  in  the  past  the  culture 

luul  failed  largely  because  of  the  want  of  a  market.  The  j^reat  need 
was  the  establishment  of  filatures  or  reeling  factories.  All  attempts 

to  stimulate  the  industry  unduly  are  hurtful.  He  urged  that  each 

State  should  not  only  encourage  the  culture  of  silk,  but  offer  a  bounty 

of  say  50  cents  or  $1  per  ])()und  for  the  choked  cocoons,  and  ̂ 1  or 

f^l.oO  per  pound  for  reeled  silk,  lie  further  showed  that  the  native 
osaiie  oranofe  makes  excellent  silkworm  food. 

SILK    CULTURE    BY    THE    DErARTMENT    OF    AGRICULTURE. 

Holding  the  above  views,  it  was  quite  natural  that  Professor  Riley 
should  innuediately  endeavor  to  interest  the  head  of  the  Department 

of  Agriculture  in  the  subject  of  silk  culture,  and  through  him  to 

interest  Congress;  but  in  the  spring  of  1870  he  severed  his  connection 

with  the  Department  and  was  succeeded  by  Prof.  »T.  H.  Comstock,  who 

held  the  office  for  two  years.  In  1879  the  Department  made  a  number 

of  experiments  on  the  feeding  of  silkworms,  and  a  few  eggs  were  sent 

out  to  correspondents.  In  1880  Conunissioner  Le  Due  urged  in  his 

report  to  the  President  that  the  attention  of  Congress  be  called  to  the 

importiince  of  affording  Government  aid  to  the  industry,  which  should 

last  at  least  long  enough  to  educate  the  people  to  the  work.  He  cited 

Enoland's  bounties  for  useful  inventions  and  almost  lavish  expenditures 
to  l)uild  up  such  industries  as  tea,  cotton,  and  sugar  in  her  colonies,  as 

well  as  the  aid  given  by  France  and  Germany  to  the  sugar-beet  and 
other  industries.  During  that  year  the  Department  ordered  silkworm 

eggs  from  Japan,  but  the  supply  arrived  late  in  the  winter,  and  owing 

to  the  heat  experienced  at  some  period  of  the  journey  they  had  all 

hatched  upon  arrival,  so  that  none  were  sent  out  to  correspondents 

that  year. 

In  1881  Hon.  George  B.  Loring,  of  Massachusetts,  was  made  Com- 
missioner of  Agriculture,  and  Professor  Riley  returned  to  office. 

In  1882  trees  were  sent  out  to  correspondents  of  the  Department, 

and  the  report  was  made  that  among  the  Mennonites  in  one  of  the 

Western  States  mulberry  trees  had  been  planted  in  thick  hedges  at  the 

limits  of  the  fields  and  both  sides  of  the  highways  and  byways.  The 

trees  were  cut  down  one-third  at  a  time  every  three  years,  furnishing 

an  abundant  supply  of  fuel  and  also  serving  as  windbreaks.  These 

people  had  almost  20,000  pounds  of  cocoons  on  hand  for  sale. 
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III  1883  tlio  Stall*  of  ( 'alifoniia  cstahlishcd  a  State  lioard  of  silk 

('iilturc  at  Sail  l^'raiicisco,  and  the  l>oai(l  ollci'cd  pi'cmiimis  to  tlio 
amount  of  ̂ l.^o  U)v  the  host  cocoons  raised  in  the  Stjitc. 

Dui'ln^'  th(^  wilder  of  lssi)-S4  tin*  interest  in  the  siil)ject  was  so 

strong'  that  Congress  appropriated  ̂ 1^15, ()()()  to  tiie  l)e))artnient  of 
Ai;ricultiire  for  the  cncoiiraijfenK^nt  and  develo[)nient  of  th(^  inchistry. 

A  special  a^^iMd,  Mi*.  Philij)  \\'alk(M%  was  appointed,  who,  under  the 
direction  of  the  Entomologist,  dcNoted  his  whole  time  to  tiie  iiiNcsti- 

^atiou  of  all  suhjects  ridatino'  to  the  culture  of  the  silkworm  and  the 
raisin^'  of  raw  silk. 

Professor  Rilev  stated  in  his  n^port  for  1884  that  he  had  studied  the 

status  of  the  industry  in  southern  France  durino-  the  previous  summer 

and  was  surprised  to  find  it  lan<^uishing'  on  account  of  inabilit}'  to 
compete  with  the  silk  produced  b}^  the  cheaper  la])or  of  other  countries. 

Professor  Riley  said:  ''If  the  French  silk  grower  can  not  well  cope 

with  this  competition  with  the  price  of  ordinary  labor  at  '5  francs  for 
men  and  l.V  francs  for  women  how  can  we  expect  to?"  Our  chief 
hope  he  considered  to  lie  in  the  natural  advantages  which  America 

possesses  and  in  the  Serrell  automatic  reeling  machine,  which  he  thought 

might  revolutionize  the  silk  industr}^  and  greatl}^  subordinate  the 
question  of  labor. 

PROGRESS    OF    EXPERIMENTS. 

In  the  spring"  of  1885  some  8,000  mulberry  trees  were  distributed, 

as  well  as  a  (juantit}^  of  silkworm  eggs.  No  cocoons  were  bought  by 
the  Department,  but  examinations  were  made  of  home-raised  eggs. 

Tw'O  stations  had  been  established  after  the  Congressional  appropria- 
tion became  available — one  at  Philadelphia  and  the  other  at  New 

Orleans.  At  Philadelphia  518  pounds  of  cocoons  were  reeled,  pro- 

ducing 96  pounds  of  raw  silk.  The  quality  of  the  cocoons  handled  w^as 
thus  shown  to  be  very  bad.  They  cost  on  the  average  85  cents  per 
pound,  so  that  the  raw  material  used  in  the  production  of  a  pound  of 

ra^v  silk  cost  $4.58.  The  raw  silk  produced  was  sold  for  $4.40  per 
pound,  by  wdiich  it  was  shown  that  the  cost  of  the  raw  material  was 

greater  than  the  value  of  the  manufactured  product.  This  result  was 
laid  to  the  inexperience  of  the  raisers. 

At  the  New  Orleans  station  the  filature  was  run  from  the  15th  of 

April  until  the  31st  of  August;  3,360  pounds  of  cocoons  were  pur- 
chased, at  an  average  of  $i  per  pound.  From  2,710  pounds  were 

produced  641  pounds  of  reeled  silk,  an  average  of  4.23  pounds  of 
cocoons  to  1  pound  of  silk.  This  showed  a  much  better  grade  of 

cocoons  than  at  Philadelphia.  The  average  cost  of  the  raw  silk, 
however,  including  labor,  was  ̂ 5.90  per  pound. 

The  California  work  during  this  3'ear  was  reorganized,  and  there 
was  reeled  at  San  Francisco  44  pounds  of  silk.  An  effort  was  made 

during  the  winter  of  1884-85  b}'  Mr.  Joseph  Neumann  and  some  others 
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to  hiuiicli  tho  ''Califonuu  Silk  Culture  Development  Coinpaiiy,"  with 

H  capital  ol'  $100,0<HJ,  Init  the  utteiupt  was  a  failure. 
It  appears  from  tlie  records  that  the  a})pr(jpriation8  given  to  the 

Department  by  Congress  were  expended  during  the  Hscal  year  1884-85 
in  support  of  the  stations  at  Philadeli)hia  and  New  Orleans  and  in  the 
distribution  of  nud berry  trees  and  eggs. 

For  the  tiscal  year  1885-80  Congress  again  appropriated  $15,000. 

The  reeling  establishments  in  San  Francisco,  New  Orleans,  and  Phil- 

adelphia were  abandoned  toward  the  close  of  the  liscal  3'ear.  Silk- 
worm eggs  were  distributed  in  the  spring  of  1886;  circulars  were  sent 

out  all  over  the  country  offering  to  purchase  cocoons,  and  at  the 

beginning  of  the  tiscal  year  188()-87  a  Serrell  automatic  reel  was  set  up 
under  a  new  appropriation  from  Congre;?s.  Two  Italian  reelers  were 

employed,  and  live  American  girls  were  instructed  in  the  art  of  reeling. 
The  result  of  this  experience  was  to  indicate  a  daily  loss  of  $2.79,  or 

approximately  $1.50  per  pound  of  silk  produced,  not  including  interest 

on  capital  invested  or  the  cost  of  superintendence.  The  labor,  how- 
ever, was  inexperienced,  and  improvements  were  possible  in  the 

machine,  which  were  actually  made  at  a  later  date.  An  effort  was 

made  during  1886  to  ascertain  the  amount  of  the  cocoons  produced  in 

the  United  States  during  that  year.  There  were  purchased  at  the 

Washington  tilature  1,313  pounds  15  ounces,  valued  at  $1,272.04,  and 

by  the  Women's  Silk  Culture  Association  at  Philadelphia  3,081 
pounds  0  ounces,  valued  at  $2,720.88,  making  a  total  of  5,115  pounds 
8  ounces,  for  which  was  paid  $3,982.06,  or  nearly  78  cents  per  pound. 
These  were  obtained  from  26  States  and  Territories. 

In  the  spring  of  1887,  150  ounces  of  eggs  were  distributed  to  360 

people,  and  the  cocoon  crop  of  the  year  was  estimated  at  6,174  pounds. 
The  results  of  most  of  the  raisers  were  very  good,  many  persons  having 

produced  at  the  rate  of  120  pounds  of  fresh  cocoons  for  each  ounce  of 

eggs.  In  the  meantime,  however,  reeling  had  been  going  on  through- 
out the  winter,  beginning  with  October  30,  1886,  and  continuing  at 

intervals  until  August  13,  1887.  During  this  period  1,057  pounds  of 
dried  cocoons  were  consumed  in  the  production  of  263  pounds  of  reeled 

silk  and  81 J  pounds  of  waste.  The  quality  of  the  cocoons  was  better 

than  the  previous  year.  The  raw  silk  produced  at  the  Washington 
filature  during  1887  was  sold  for  $864.81.  During  this  same  voar  the 

Kansas  legislature,  having  established  a  station  at  Peabody,  Kans.,  a 

filature  of  eight  basins  was  started  and  information  regarding  the 

industry  was  disseminated  throughout  the  State. 

In  the  spring  of  1888,  again,  150  ounces  of  eggs  were  distributed,  this 

time  to  1,037  people,  and  the  dried  cocoon  crop  of  the  year  was  esti- 
mated at  3,913  pounds. 

In  1887,  60  persons  had  received  more  than  $10  each  for  their  season's 
work,  while  9  persons  received  more  than  $40  each.  In  1888,  however, 

only  48  persons  received  more  than  $10  each,  and  no  one  was  paid  as 
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uiuch  as  S4<).  In  1887  the  averaj^e  ])ri(('  \rd\d  i'oi-  <'a(l»  lot  ol"  cocoons 
was  JrT.8l,  and  in  1888  it  was  55^4.53.  iha  Ivansas  Stato  commission 

coiitiniuHl  its  work  at  l\'al)0(ly  a>i<l  made  material  j^urchases of  cocoons, 

l>ut  was  i'l'aiiipcd  linjincially.  'V\\o  Silk  C'ultiire  Association  at  l^liila- 
di'lphia,  woi'kin^  under  an  approi)riation  of  $5,000,  continued  tlic 

purchase  <^)t'  cocoons  and  reeling*,  and  distributed  over  5,000  mulberry 
trees.  The  ('alit'ornia  society  received  an  appropriation  (d'  $:^,500. 
'i'hi^  sales  of  raw  silk  as  ihv  result  ol'  the  work  of  tli(^  Washington 
lilalure  durinj^  the  liscal  year  endint^  June  30,  1888,  amounted  to 

^1,881). (iO.  In  the  sprin^^  of  188'J,  575  ounces  of  e<([^s  were  distributed, 
and  tiie  dried  cocoon  crop  of  the  year  was  estimated  at  6,248  pounds, 

amountinof  in  fresh  cocoons  to  18,74^1  pounds.  Of  these,  11,805  pounds 
were  purchased  at  the  Washington  filature,  3,002  at  Philadidphia,  and 
3,930  at  Peabody,  Kans. 

Mr.  Walker,  special  agent  of  the  Department,  visited  certain  of  the 
Western  States  and  estai)lished  stations  for  the  purchase  of  fresh 
cocoons  at  St.  Louis  and  at  Newton,  Kans. 

In  181)0,  800  ounces  of  eggs  were  distril)uted  to  2,250  people,  and 

the  cocoon  crop  of  the  year  was  estimated  at  10,953  pounds  of  fresh 

cocoons.  During  the  fiscal  j^ear  ending  June  30, 1889,  the  Washington 
filature  had  sold  raw  silk  of  the  value  of  $708.26,  and  during  the  fiscal 

year  ending  June  30,  1890,  it  sold  $1,627.81  worth  of  raw  silk. 

Constant  improvements  had  been  made  in  the  Serrell  silk  reel,  ))oth 

by  Mr.  Serrell  in  France  and  b^-  Mr.  Walker  in  Washington.  Toward 
the  close  of  1889  Mr.  Serrell  had  abandoned  his  experiments.  Mr. 

Walker,  while  not  abandoning  the  idea  that  ultimately  an  automatic 

silk  reel  could  be  perfected,  was  beginning  by  this  time  to  show  some 

discouragement  in  the  possibilit}^  of  establishing  the  industry. 

DISCONTINUANCE    OF   APPROPRIATIONS   AND   INVESTIGATIONS. 

The  last  appropriation  made  by  Congress  was  $20,000  for  the  fiscal 
year  ending  June  30,  1891.  An  estimate  for  a  continuance  of  this 

appropriation  was  made  by  the  then  Secretar}-  of  Agriculture,  but 
the  appropriation  was  not  made  ])y  Congress,  and  the  work  of  the 
Department  in  silk  culture  ceased  for  the  time  (June  30,  1891). 

From  that  time  on  very  little  was  done  in  the  United  States  in  the 

waj^  of  raising  silkw^orms.  The  Utah  people  formed,  during  the 

nineties,  a  ladies'  silk  association.  Five  persons  served  as  commis- 
sioners, and  received  pay  from  the  State.  In  various  parts  of  Utah, 

settled  by  the  Mormons,  an  abundance  of  white  mulberry  trees  had 

been  planted.  The  new  commission  bought  eveiy  year  a  supply  of 
eggs,  which  were  distri))uted  in  small  lots  among  the  Mormon  settlers. 
In  the  course  of  time  a  immber  of  women  were  selected  from  among 
the  more  skiih?d  silk  growers  to  go  from  place  to  place  and  teach  the 
reeling  of  silk  to  children.  They  received  no  salary,  and  their  only 
compensation  was  free  board  from  the  farmers.     The  reeled  silk  was 
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for  a  time  sold  in  N(  w  York,  but  Inter  the  iniirket  was  closed,  in  the 

lueuiitiiue  u  small  silk  t'aetory  sprano;  up  in  Salt  Lake  City,  whicli,  in 
time,  })ouoht  a  small  proportion  of  the  silk  produced  in  Utah.  The 

cocoons  were  reeled  upo!i  hand  reels  built  accordinj^  to  Japanese 

models,  and  a  part  of  the  raw  silk  was  woven  by  the  people  them- 

selves. Silk  dyeing  was  not  attempted,  but  the  silk  was  siuit  to  New 

York  for  that  purpose. 

RESUMITION  OF  SILK  INVESTIGATIONS  HY  DKPAUTxMENT  OF  ACiUK^ULTURE. 

In  1901  the  present  Secretary  of  Aj^riculture,  who  had  been  traveling 

extensively  throughout  the  country,  and  particularly  in  the  South, 

investigating  agricultural  conditions  and  possiliilities,  came  to  the 

conclusion  that  every  possible  efl'ort  should  be  made  to  ameliorate  the 
condition  of  the  extremely  })()or  people  of  the  Southern  States,  and  par- 

ticularly of  the  colored  race.  Among  the  many  ideas  which  suggested 
themselves  to  him  Avas  that  of  silk  culture,  which  he  very  well  knew 

was  a  household  industry  in  other  countries  and  added  materially,  not 

only  to  the  national  wealth  and  prosperity  of  those  countries  in  which 
it  was  carried  on,  hut  also  to  the  family  incomes  of  the  extremely 

poor.  He  therefore,  during  the  following  session  of  Congress,  asked 

for  an  appropriation  of  ̂ 10,000  for  investigations  in  silk  culture, 
which  was  allowed. 

PURPOSE   OF   THE    PRESENT    INVESTKJATIONS. 

The  appropriation  became  available  July  1,  1902,  and  the  investiga- 
tion was  assigned  to  the  Division  of  Entomology.  The  writer  had 

been  connected  with  the  earlier  w^ork  of  the  Department  through  his 
official  position  as  first  assistant  entomologist,  and  was  therefore 

thoroughly  familiar  w4th  the  conditions  existing  in  the  country,  with 

the  culture  of  silkworms,  and  with  the  difficulties  in  the  way  of  estab- 

lishing the  industry.  He  realized  the  fact  that  practically  no  market 
for  cocoons  existed  in  the  United  States.  He  realized  further  that 

without  such  a  market  there  is  no  inducement  to  create  the  supply. 

He  realized  also  the  practical  impossibility  of  inducing  the  establish- 
ment of  matures  without  a  guaranteed  supply  of  cocoons.  It  seemed 

to  him,  therefore  (and  in  all  steps  taken  he  has  received  the  advice  and 

approval  of  the  Secretary  of  Agriculture),  that  the  first  step  was  to 

secure  the  planting  of  a  sufficient  number  of  mulberry  trees  in  advan- 

tageous locations  to  feed  the  worms  necessary  to  produce  a  commercial 

crop  of  cocoons;  and  further,  to  bring  about  the  education  of  a  suffi- 
cient number  of  people  in  the  best  methods  of  silk  culture  to  guarantee 

a  crop  of  high  grade. 

The  first  efforts  of  the  Department  were  therefore  directed,  and  are 

still  being  directed,  to  these  ends.  Large  quantities  of  white  mulberries 

grow  here  and  there  throughout  the  United  States — some  of  them 
direct  descendants  from  the  Multicaulis  cuttings  set  out  in  the  early 
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Fig.  1.— Reel  in  Operation  at  the  Department  of  Agriculture,  with  French 
AND  Italian  Operators. 

[From  pliotoKriipli  I'v  F.  M.  Boteler.] 

Fig   2.— Reeled  and  Waste  Silk. 

[From  photograph  l>y  F.  M.  Boti-ler.] 
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thirties,  otlici-s  phmltMl  more  or  less  hy  JU'cidciit,  Jind  still  others 
nvsuItiiiL:-  from  (he  cirorls  made  by  tiie  1  ){'i);irtin('nt  in  tliecii'-htics. 

The  seeds  of  fruit  from  these  ohl  troos,  dischjirt^-tMl  here;  jind  th(n'e  })y 
birds,  h:i\'e  <^i\'eii  rise  in  many  places  to  j^-i'eat  mmd)ers  of  \'onnL;-  mul- 
heri'y  trtM's.  ̂ lulhei'iy  hushes  oi"  scrub  will  be  found  <^-|"o\\  iii<»-  at 
many  points,  ])articularly  throuirh  the  Soutli.  The  trees  in  existence, 

howi^Vi^r.  hav(^  not  been  ])rune(l  or  cultivatiHl  ticcordin^-  to  Kui'ojX'an 
methods,  and  can  not  be  used  to  the  very  Ijest  a<l\anta(^e;  y(;t  there 

was  a  sullieient  (piantity  of  the  nuilberry  trees  jdready  f^rowin^  to 

raise  a  very  lar^-e  (piantity  of  cocoons.  Miss  Henrietta  Aiken  Kellv, 
of  Charleston,  S.  C,  who  had  spent  several  3'ears  in  France,  Switzer- 

land, and  Italv  studvinu'  scientitic  silk  culture,  includinir  the  care  of 

the  mulberry,  raisin^'  the  worms,  and  microscopic  examination  of  the 
moths,  according  to  the  most  approved  Pasteur  methods,  for  the  pur- 

pore  of  detecting  disease,  was  emi)loyed  as  silk-culture  expert;  her 
first  work  was  the  preparation  of  a  manual  giving  simple  l)ut  sound 

instructions  for  the  raising  of  the  worms.  Mr.  George  W.  Oliver,  an 

expert  horticulturist  connected  with  the  Bureau  of  Plant  Industry, 
prepared  a  manual  for  growers  of  silkworm  food  plants,  indicating  the 

methods  of  caring  for  and  cultivating  the  different  varieties  of  Uiul- 

berry.  These  manuals  were  printed  and  distributed  widely  during 
the  winter  of  1902-1003. 

INSPECTION    OF    METHODS    IN    SOUTHERN    EUROPE. 

The  writer  visited  southern  Europe  during  the  summer  of  1902  and 

investigated  silk  culture  in  all  of  its  phases;  visited  dealers  in  mulberry 
trees,  and  bacological  establishments  for  the  examination  and  sale  of 

silkworm  eggs  and  the  manufacturers  of  silk-reeling  machinery.  Sup- 
plies of  mulberry  cuttings  and  silkworm  eggs  were  secured  from 

Europe  during  the  late  winter  and  early  spring  of  1903.  Large  quan- 

tities of  mulberr}^  cuttings  were  sent  out  to  applicants,  and  in  the  later 
spring  silkworm  eggs  w^ere  distributed  in  small  individual  lots  to  all 

applicants  who  were  able  to  assure  the  Department  that  the}^  possessed 
the  requisite  amount  of  available  silkworm  food.     (PI.  VI.) 

Coi  gress  during  its  session  of  1902-1903  repeated  the  appropriation 
of  ̂ 10,000,  adding  it  to  the  clause  making  appropriations  for  entomo- 

logical investigations,  and  under  this  appropriation  the  Division  of 
Entomology  is  working  at  the  time  of  the  present  writing. 

In  the  earh^  summer  of  1903  there  w^ere  imported  from  France  two 
four-basin  Berthaud  reels  of  the  latest  and  most  approved  style.  One 
of  these  reels  was  loaned. to  the  Seri-Culture  and  iManufacturing 
Company,  at  Tallulah  Falls,  Ga.,  but  has  not  been  used  the  present 
season.  The  other  was  set  up  at  the  Department  of  Agriculture  in 
Washington  and  has  been  operated  through  the  summer.  With  the 
assistance  of  United  Stilted  Consul  John  C.  Covert,  of  Lyons,  France, 

two  expert  silk  reelers  w^ere  engaged  and  brought  to  the  United  States 
2       A1903   10 
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for  the  purpose  of  operatin*^  the  reel  tit  Washington  jiikI  (^f  i>;'i\'nig instruction  in  reelintj^.     (Pis.  VII  and  VIII.) 

.    PIKCH.VSE    OF    DOMESTIC    COCOONS    BY    THE    DEl'ARTMEXT. 

All  of  the  correspondents  to  whom  silkworm  e^j^s  were  sent  in  the 

sprint^-  were  notitied  that  the  Department  would  ))uy  their  cocoons  at 

European  market  prices,  and  se\-eral  hundred  pounds  were  })ur(hased 
in  this  way  and  were  reeled  durino-  the  summer.  The  raw  silk  thus 

produced,  while  excellent  in  quality,  has  not  been  large  in  (piantity, 

and  of  course  the  expense  of  production  has  been  prohibitive  from  a 

conmiercial  point  of  view.  It  is  the  object  of  the  Department  in  thus 

purchasing  domestic  cocoons  to  create  what  might  be  ternuKl  an  arti- 
ficial market  for  a  time,  in  order  to  interest  individuals  throughout  the 

country  in  learning  the  art  of  silk  raising,  to  stimulate  etl'orts  in 
the  production  of  the  best  possible  cocoons  (since  the  prices  paid  are 

graded),  and  to  keep  alive  the  interest,  so  far  as  possible,  until  the 
time  comes  when  other  and  more  natural  markets  shall  be  supplied. 

From  the  experience  of  the  Department  in  its  early  work  and  in  the 

work  of  the  past  vear  and  a  half,  it  is  plain  that  it  is  an  easy  matter  to 
arouse  an  interest  in  silk  culture.  There  arc  thousands  of  people  in 

the  United  States  who  are  eager  to  learn  of  some  means  of  increasing 

their  income  by  ever  so  slight  an  amount.  It  is  not  easy,  however,  to 

prevent  the  growth  of  extravagant  ideas  regarding  the  profits  of  silk 

culture.  The  majority  of  the  people  who  w^rite  the  Department  about 
it  have  exaggerated  ideas.  Of  those  who  begin  the  culture  of  the 

worm,  many  are  so.  much  disappointed  b}-  the  meager  sums  which  they 
receive  from  even  the  artificial  market  established  by  the  Department 

that  they  abandon  the  work.  Very  many  others,  however,  seem 

satisfied  and  interested,  and  at  the  present  European  market  prices  for 

cocoons  it  seems  perfectly  sure  that  enough  people  in  the  United  States 

would  take  up  silk  culture  and  retain  their  interest  in  it  to  assure  a  very 

large  annual  crop.     (Pis.  IX  and  X.) 

THE   PKOSrECTS   FOR   THE    SILK   INDUSTRY. 

The  Dex)artmcnt,  therefore,  is  justified  in  its  initiatory  effort  to 

create  the  conditions  for  a  constant  supply  of  cocoons.  It  can  keep 

up  its  reeling  work  and  thus  keep  open  practically  the  only  market 

existing  at  present  for  a  period  wdiich  must  be  determined  by  the  will 

of  Congress.  The  outlook  for  what  we  have  termed  a  more  natural 

market  is  problematical.  People  interested  in  the  promotion  of  silk 

culture  are  very  hopeful,  but  advance  few  definite  ideas.  People 

interested  in  the  manufacture  of  silk  are  pessimistic  to  the  last  degree. 

The  vice-president  of  one  of  the  large  Eastern  silk  factories  is  reported 

to  have  said  recently  in  southern  California  that  if  a  warehouse  full  of 

cocoons  were  presented  to  him  he  could  not  afford  to  reel  them  at  the 

present  market  price  of  raw  silk.     There  is  no  doubt  in  the  mind  of 
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the  w  rilor  tluit  this  is  an  extromo  jiiul  r.\:iix;4»'r:ilc(l  s(;itonioiit.  Tho 

work  of  th(»  l)('})iir(ni(Mil  in  (he  (^i,L,^hti<'s  with  the  improved  Serrell 
nuloiniific  nM»l,  it  is  ti'iu^  indicated  a  ralher  serious  loss  in  the  reel- 

inn*  opiM'ation,  hut  (he  I'eel  used  ̂ vas  om^  of  oidy  six  hasir)s,  and  it  is 
a  well-un(hM'sto(>d  faet  in  European  rtM'liii;^-  centers  that  an  establish- 
inc?i(  of  h^'ss  than  twen(y-<Mi>^ht  basins  can  not  expcn-t  to  pay  lun- 
niui;-  expenses.  Kcononii(\s  eider  into  the  administration  of  lar<^e 
eslal>lisliments  which  vitally  atlVn't  the  cjucstion  of  profits.  There  are 

many  portions  of  the  United  States  well  adapted  to  .silk  raisin;:,'",  many 
l)laces  which  might  widl  become  silk  centers,  where  labor  can  be 
emi)loved  i)rac(ically  at  rates  comparable  to  those  of  southern  Europe. 

Tlu^  ivstablishment  of  a  silk  mill  in  such  a  location,  with  its  own  filature 
attached,  with  the  surrounding  people  employed  as  operatives  in  both 
tilature  and  mills,  and  with  the  otherwise  unoccupied  mem])crsof  their 
households  engaged  in  silk  raising  in  the  spring,  is  feasilde,  and  can  be 
made  to  pay.  A  beginning  of  this  kind  may  possildy  soon  be  made  by 

foreign  capital.  The  proprietor  of  a  large  estate  in  Ital}'  is  at  present 
giving  the  matter  serious  consideration.  A  foreign  proprietor  of  a 
silk  establishment  in  one  of  our  larger  Northern  cities  states  that  ho 

can  count  upon  the  employment  of  5,000  of  his  compatriots  more  or 
less  skilled  in  the  silk  industry  at  an  average  daily  wage  of  from  20  to 
25  cents.  He  himself  would  enter  upon  such  an  enterprise  with  an 

assured* crop  of  cocoons. 
That  in  some  of  these  waj's  the  natural  market  will  come  seems 

possible,  and  even  more  than  possible.  What  the  success  of  silk  cul- 
ture would  mean  to  the  United  States  is  indicated  by  the  following 

table,  which  shows  the  importations  of  raw  silk  into  the  United  States 
during  the  years  1892  to  1002: 

Importation  of  raw  ■'iilk  {as  reeled  from  iJte  cocoon),  lS02-lD02.(i' 
QUANTITY. 

Countries  from  which 
imported. 

1S9'2 

1893 1894 
1895 1896 1897 

France   

Pounds. 

319, 673 

2, 681 
1,275,274 

662 

4,997 
7,  592 

Pounds. 

307, 872 

Pounds. 

210,813 

Pounds. 

365, 986 220 

1,364,478 

Pounds. 

381, 749 

1,311 1,116,239 
22 

221 

18,317 

Pounds. 

233, 005 

3,818 
865, 972 

German V    

Italy   1,482,444 

2,406 
^7,101 

34,  392 
90 

687 

1,880,242 

9,509 

886,328 
Switzerland   

Turkey  in  Europe   935 

13,953 

5 

United  Kingdom   

3,165 

1  373 

Bermuda   

Dominion  of  Canada  (Quebec, 

Ontario,  Manitoba,  etc. )   
1,195 

1,815,555 

921 

47 

1, 198, 304 

13,830 

12, 477 
2,  315, 873 

1,352 
201,680 

3,951,380 

Chine.se  Empire   2,  419, 128 

1,463 
30, 476 

3, 788, 171 

1,907  892 
Ea.«it  Indies — Briti.sli   

Hongkong   26  682 

Japan   4,062,362 
430 

3, 697, 675 
12 

2,644,388 3,474,865 
Turkey  in  Asia   

Total   7, 521,  342 7,422,430 4,956,875 7,974,810 8,000,621 6, 513, 612 

a  Treasury  Department,  Bureau  of  Statistics,  Report  on  Commerce  and  Navigation  for  1902,  Vol.  II, 
pp.  228,  229. 
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Jinuortatio  {as  reeled  from  the  cocoon),  ISO^i-lOO'J — Coiitimifcl. 

QUANTITY— Continued. 

t'ouutrie«  from  which 
imiiortfd. 

Fiance    

Germuny   

Italy   
Switzerland   

Turkey  in  Europe 
United  Kingdom . 
Beruuula   

Dominion  of  Canada  ;,Quebee, 

Ontario,  Manitoba,  etc.)  — 
Chinese  Empire   

East  Indies— British   

Hongkong   
Japan    

Turkey  in  Asia   

Total 

18U8 1809 

PuuikU. 

339, 934 

1,743,543 

3, 722 

552 

PuUILlls. 

330, 248 
285 

2,251,210 
1.320 

244 

IG, 252 

2, 916,  549 
151 
30 

5,294,429 

4,  G99 
2, 512, 299 149 

75, 5G9 

4,515,116 

10,315,102 9,691,145 

19U0 

Puuritls. 

356, 145 

3, 022 2,217,879 

8,651 

5, 53J 

36, 402 

3,8r»l,G57 

G,  951 

4,920 
4,765,091 

11,259,310 

10«1 
1002 

J'uunds. 

322,718 5G0 

1,832,5«4 
402 

2,  747 

18,713 

2, 290,  G80 
13, 102 

4,658,111 

9, 139, 617 

Pounds. 

550, 5t6 

7,622 
2,567,752 

3,900 

11 

370 

256, 703 

3,027,608 

8,295 
6, 197, 795 

GO 

12,  G20, 682 

VALUE. 

Countries  from  which 
imported. 

1892 1893 1894 1895 
1S9C 1897 

Dullars. 

1,154,087 

10, 582 

4, 912, 495 

2, 088 
17, 023 

12, 434 

Dullars. 

1,383,377 

Dollars. 

840, 338 

Dullars. 

1,235,815 

350 
4,  899,  330 

Ikillars. 

1,465,405 
4.928 

4, 587, 7G1 68 

660 
59, 109 

Dollars. 
751,846 

13. 991 

Italy            7, 303, 239 
12, 932 

26, 173 

84, 716 
195 

3,741 
5, 427,  531 

29, 159 

3, 628, 8G4 3, 019, 515 
Switzerland   

2,  683 
39, 527 

16 

United  Kingdom    
6,083 5,550 

Dominion  of  Canada  (Quebec, 

Ontario,  Manitoba,  etc.)  ... 
Phinp-^(">  KmDire            

4, 510 
5, 087, 858 

2,323 

281 

3, 087, 749 

39,  764 

43,141 
6,  G22,  692 

3,734 
540,814 

12,  918,  590 

5,511,960 

2, 993 
51,612 

10, 284,  798 

4, 642,  457 

52, 684 
Japan       13, 116, 579 

1,515 

14, 784, 432 

62 

8, 024, 743 10,010,S86 
Turkey  in  Asia   

Total   24,321,494 29, 055, 557 15,627,822 
22, 029,  068 26, 246,  902 18, 496, 144 

Countries  from  which 
imported. 

Franco    

Germany   

Italy   
Switzerland   

Turkey  in  Europe 
United  Kingdom . 
Bermuda   

1898 

Dollars. 

1, 192, 058 

6,227,004 

9,194 

1,752 

Dominion  of  Canada  (Quebec, 
Ontario,  Manitoba,  etc. )   

Chinese  Empire   
East  Indies— British   

Hongkong   
Japan    
Turkey  iti  Asia   

56, 468 
7,  506, 409 

389 

120 

16,453,406 

Total 31,446,800 

1899 

Dollars. 

1,248,037 

1,101 
8, 929, 776 

4,133 

95G 

1300 

Dollars. 

1,607,569 

19, 480 
10, 816, 084 

40, 1150 

1901 

Dollars. 

1,220,874 

2,386 
7,151,438 

681 

591 

18, 29G 

6, 497,  9S3 
476 

205, 516 

14, 920, 787 

31, 827,  OGl 

157,161 

12, 171,  309 

24, 659 

17, 027 
19, 686, 132 

44, 549, 672 

y,  7G3 

60, 109 

6,  303,  523 

33, 456 

14,571,547 

29, 353,  777 

1902 

Dollars. 

1,866,2(:2 29, 106 

9, 9M,  501 

17, 422 38 

1,421 

807, 706 

8,  308, 383 

27, 190 

20,  702, 101 261 

41,714,331 



J  hi:  fai{3ii:i{S'  institi  ti:s. 

r>y  John  II A.Mii/roy, 

J'arnicrs^  Jiif<lilatc  SjiccUilitit,  ({(ficc  of  J'lrjxriinciil  Stdtioiis. 

Tin:    DKVEI.OrMKNT    OF    farmers'    INSTITITKS. 

Farnior.s'  institutes  are  now  held  in  all  of  the  States  except  Arkansas, 
^loiitana,  and  South  Dakota,  and  in  all  of  the  Territories  except 

Alaska,  l*orto  Rico,  and  Indian  Territory.  In  no  two  of  the  States  are 
institutes  organized  in  the  same  manner  or  conducted  l)y  the  same 

methods.  In  some  the  management  is  under  the  control  of  a  central 

board,  or  institute  official.  Others  have  no  central  organization,  l)ut 

each  county  institute  is  an  independent  unit.  Others  have  both  a  cen- 
tral organization  and  local  boards,  each  having  distinct  powers  and 

being  charged  with  specific  duties.  In  some  States  the  local  organiza- 
tions are  created  by  legislative  acts  under  State  laws,  and  consequently 

have  continuous  existence.  In  others  they  are  without  legal  status, 

and  are  temporar}'-  in  character,  new  associations  for  institute  purposes 

be'.ng  formed  each  year. 
This  diversity  is  due  to  the  fact  that  the  work  is  new,  and  its  devel- 

opment has  been  by  independent  action  by  the  several  States,  without 
conference,  and  in  many  instances  without  precedent  for  their  guidance. 

EFFOETS    AT    UNIFORMITY    IN    INSTITUTE    WORK. 

The  first  attempt  in  the  direction  of  securing  uniformity  of  method 

in  institute  work  was  made  in  1896,  when  Supt.  George  McKerrow, 

of  Wisconsin,  called  a  meeting  of  the  institute  workers  of  the  country 

for  March  13  of  that  3^ear,  to  be  held  at  Watertown,  Wis.  At  this 
meeting  a  form  of  constitution  was  prepared  to  be  submitted  to  a 

subsequent  convention  to  be  held  October  14,  1896,  in  Chicago.  At 

the  Chicago  meeting  a  new  constitution  was  presented  as  a  substitute 

for  the  one  prepared  at  Watertow^n,  and  after  extended  discussion  the 
substitute  was  finally  adopted.  The  name  given  to  the  organization 

was  "The  American  Association  of  Farmers'  Institute  Mana^'crs.''^* 
The  condition  of  the  institute  work  at  that  time  was  summed  up  by 

one  of  the  speakers  in  the  'following  statement: 
As  States  we  luive  been  pursuing  different  lines  with  different  objects  in  view,  but 

in  the  future  we  should  endeavor  to  unify  our  plans  of  work  by  discussing  metliods, 
criticising  pet  theories,  and  subjecting  the  j»hins  followed  by  the  various  States  to  a 
sort  of  surgical  treatment  of  the  work  and  the  workers.  If  this  is  done  tlioroughly, 
we  can  unite  upon  a  common  method  which  will  be  of  great  benefit  to  all. 

«  Subsequently  changed  to  the  American  Association  of  Farmers'  Institute  Workers. 
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Ill  lurthurance  of  the  jmrpose  of  the  orj^^anizatioii  to  >eeure  j^'reiiter 

inuformity,  the  assoehition  at  its  ineetiiif^  in  C'oliinil)iis,  Ohio,  in  lsi>7, 
by  formal  aetion  requested  the  Secretary  of  Aj^riciiltiire  of  the  United 

States  to  "arrange  for  a  division  in  connection  with  that  Department, 

to  be  known  as  the  Division  of  Farmers'  Institutes,  and  to  appoint  a 
suitalde  oflicer  who  shall  be  in  chart^^e/' 

The  Secretary  of  Agriculture  at  the  second  .session  of  the  Fifty- 
seventh  Congress  made  request  for  an  appropriation  of  ̂ 5,0OU  for  the 
purpose  of  enabling  the  Department  to  engage  the  services  of  some 
one  to  cooperate  with  the  State  directors,  and  to  render  such  other 
assistance  as  the  Department  might  ])e  able  to  furnish.  Congress 

made  the  appropriation,  and  an  official  known  as  Farmers'  Institute 

Specialist  was  accordingly  appointed',  who  took  charge  of  the  work 
under  the  direction  of  the  Office  of  Experiment  Stations  on  the  1st  of 

April,  11>03. 
The  act  providing  for  the  appointment  makes  it  the  duty  of  this 

officer  to  '•  investigate  and  report  upon  the  organization  and  progress  of 
farmers'  institutes  in  the  several  States  and  Territories,  and  upon 
similar  organizations  in  foreign  countries;  with  special  suggestions  of 
plans  and  methods  for  making  such  organizations  more  effective  for 
the  dissemination  of  the  results  of  the  work  of  the  Department  of 

Agriculture  and  of  the  experiment  stations,  and  of  improved  methods 

of  agricultural  practice/' 
FEATVKES    OF    WORK    COMMON    TO    ALL    INSTITUTES. 

Notwithstanding  the  diversit}'  that  has  existed  in  many  respects 
among  the  directors  in  conducting  their  institutes,  two  leading  features 
of  the  work  have  been  common  to  all,  and  are  the  distinguishing 
characteristics.  The  first  is  an  earnest  i)urpose  to  carry  valuable 
agricultural  information  to  farming  people  at  their  homes,  and  the 
second  is  to  effect  this  bv  means  of  oral  instruction  given  by  capable 
teachers  in  institute  assemblies. 

The  faithful  carrying  out  of  these  purposes  will,  as  the  work 

develops,  and  as  the  practice  pursued  in  the  several  States  becomes 

generally  understood  by  the  directors,  naturally  cause  them  to  adopt 
such  common  methods  as  experience  has  shown  to  be  best  adapted  to 
the  accomplishment  of  the  ends  in  view.  These  efforts,  assisted  by  the 

two  agencies  referred  to,  the  American  Association  of  Farmers'  Insti- 
tute \Vorkers  and  the  Office  of  Experiment  Stations,  through  its 

farmers'  institute  specialist,  it  is  believed  will  secure  in  the  near 
future  such  a  degree  of  cooperation  as  will  lead  ultimately  to  substan- 

tial uniformity  of  methods  throughout  the  country.  The  extent  to 

which  the  Department  of  Agriculture  can  aid  in  ])ringing  about  this 
result  is  indicated  in  the  following  extract  from  the  report  of   the 
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DircMlor  of  tlic  Ollicc  ol'  ICxperiiiicnt  Stulioiis  for  llMi:},  in  uliicli  he 
outlines  tho  jx^Mieral  policy  to  bo  pui'sucd  ros])('('tii)<^  the  institute  work: 

Since  tlu'  \\i)\k  of  this  Dcpurtiiicnt  rdaliii'^  Id  tin-  fanncrH'  iiiHtitiitcH  is  hascd  on 
till'  j)rinfii>le  of  givinij:  ai<l  to  llu-  inslitnlions  inaiiitaiiicd  under  tlx'  aiitliority  of  the 
States,  this  OJlii  e  has  estahlislud  thi'  rule  of  working'  in  this  line;  through  the  State 
olKieers  eliarjj;e«l  with  the  numa^enient  of  the  institutes.  It  is  the  intention  to  consult 

freely  with  those  offirers,  to  weleoine  Pup^j^estions  from  tliem  rep;ar(ling  tlie  develop- 
ment of  our  work,  and  to  rooof^nize  them  as  the  proper  autliorities  t}in>n^h  whom  to 

deal  in  matters  relatinjj:  to  the  institutes  in  the  several  Stat<'S.  It  is  our  purpose  to 
endeavor  to  ntren^then  tlu^  State  organizations  for  tlic  management  of  tlie  institutes, 

and  to  eremite  a  National  svBtem  of  institutes  by  promotin;^  the  reasona]>le  coordination 

of  the  work  throu;jhout  the  country,  and  the  cooperation  of  the  Stiite  organizations 
w  itliout  weakeniuiT  or  destroying  their  autonoiiiy. 

Those  most  in  need  of  immediate  assistance  are  the  State  directors, 

or  persons  in  g-cncnil  control  of  the  institutes  in  the  several  States,  the 
local  manaofors,  and  the  lecturers  or  teachers  who  are  enii-at'-ed  in 
giving  instruction  in  agriculture  at  institute  meetings. 

The  Stiite  directors  need  help  along  the  line  of  organizing  their  work 
that  it  may  he  most  effective  as  an  educational  institution  for  the 

benefit  of  agriculture;  the  local  managers  need  assistance  in  arranging 

for  the  institutes  in  the  several  localities  in  the  matter  of  advertising, 

preparing  programmes,  providing  proper  local  committees  to  look 
after  minor  details,  such  as  the  question  box,  the  entertainment  of 

visitors,  the  collecting  of  exhibits  f or  displa}^  at  institutes,  the  securing 
of  suitable  halls  for  the  meetings,  and  other  matters  of  like  character; 

and  the  lecturers  need  assistance  in  the  direction  of  their  proper  equip- 
ment as  teachers  of  agriculture.  How  most  effectively  to  assist  these 

three  great  classes  of  workers  in  their  efforts  to  elevate  agriculture 

into  a  more  scientific  and  remunerative  profession  is  the  institute 

problem  which  the  Department,  through  its  Office  of  Experiment 
Stations,  has  undertaken  to  solve. 

GROWTH    OF   INTEREST   IX    FARMERS'  INSTITUTES. 

The  interest  manifested  in  the  farmers'  institutes  is  seen  in  the  action 
of  the  legislatures  of  the  several  States  and  of  the  agricultural  college 

and  experiment  station  officers  having  charge  of  the  work  in  making 

appropriations  for  their  support.  Amounts  var3'ing  from  $35  in  the 
Territory  of  Hawaii  to  $20,000  in  the  State  of  New  York  show  the 

extremes,  the  aggregate  for  th*e  45  States  and  Territories  which 
reported  the  past  season  being  $187,226.  The  appropriations  for  the 
coming  season,  as  shown  by  the  reports  of  40  States  and  Territories, 

amount  to  $210,975.  If  the  States  not  reporting  appropriate  sums 
equal  to  those  expended  by  them  in  1903,  the  total  for  1904  will  reach 

$214,729,  or  $27,503  more  than  was  appropriated  for  the  year  just 
closed. 
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It  is  noticeable  Unit  wliere  tlie  institutes  liave  heen  lont^est  in  opeiu- 

tion  the  tippioi)riations  are  correspondinofly  lari»-e:  New  York,  Ss^O, ()()(); 
Pennsylvania,  ̂ 17,500;  Ohio,  f;U;,l>bl;  \Viseonsin,  ̂ 12,000;  Illinois, 

^ls,i:,0;  Indiana,  $l0,nU0;  Minnesota,  $10,500;  Michio-an,  5i>T,500. 
Other  States  with  smaller  agricultural  populations  have  been  propor- 

tionately liberal:  West  Virginia,  $5,451;  Vermont,  $5,000;  Maryland, 

$4,000;  Maine,  $3,000;  Florida,  $2,500,  and  California,  $-1,000. 
The  atte!ulance  has  also  been  increasing  each  year,  that  of  the 

season  just  closed  being  1)01,051,  as  against  819,i)Di)  for  the  previous 

year.  Tlie  real  advance  nuniericall}^  is,  however,  greater  than  these 
figures  indicate.  Upon  the  recommendation  of  the  American  Associ- 

ation of  Farmers'  Institute  Workers,  the  method  of  computing  attend- 
ance has  recently  been  changed,  with  the  result  of  reducing  the 

number  reported  in  attendance  in  1902,  in  four  States,  by  99,1:SlL.  The 

fact  that  these  four  States  "held  120  more  institutes  in  1903  than  in 
1902  shows  that  the  falling  off,  as  reported,  was  not  actual,  but  is  due 

to  the  method  of  computing  attendance.  If  this  correction  is  made, 

the  attendance  for  the  present  year  exceeds  that  of  the  year  previous 

by  184,130.  This  increase  was  for  the  most  part  in  the  following 

States:  Dehiware,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Lou- 
isiana, Maryhmd,  Massachusetts,  Michigan,  Minnesota,  Mississippi, 

Missouri,  New  Hampshire,  and  Pennsylvania. 
The  increase  in  the  number  of  institute  meetings  is  another  evidence 

of  progress.  There  were  415  more  institutes  held  this  3  ear  than  last, 
the  figures  being  3,179  for  the  year  ended  June  30,  1903,  and  2,704  for 

the  year  ended  June  30, 1902.  Of  the  3,179  institutes  held,  1,359  were 

one-day  institutes,  1,037  covered  two  da3^s,  and  77  three  da3's  and  over. 
A  more  accurate  understanding  of  the  amount  of  work  accomplished 
can  be  had  from  the  number  of  sessions  held,  which  amounted  to  9,570 

during  the  3'ear. 
THE    LECTURE    FORCE. 

The  meetino's  held  during  the  season  of  1902-1903  Avere  addressed 

b3'  924  lecturers  employed  by  the  State  directors,  and  b3^  about  three 
times  as  man3^  more  empkn^ed  b3^  the  local  managers,  approximating 
4,000  persons  who  gave  instruction  at  institutes  last  year.  One  hun- 

dred and  ninet3^-six  of  these  were  members  of  the  staffs  of  agricultural 

colleges  or  experiment  stations,  who'contributed  1,000  davs  of  time  to 
this  work,  attending  in  all  752  institutes. 

The  lecture  method  is  used  in  giving  instruction  at  the  institutes, 

the  lectures  being  followed  bv  an  informal  discussion  of  the  topics  Iw 

the  audience.  These  informal  discussions  are  valuable  and  distinguish- 
ing features  of  the  institutes.  Anv  new  theory  or  improved  method 

suggested  is  thereby  subjected  to  the  scrutin3^and  criticism  of  practical 

men,  man3"  of  whom  have  had  a  lifetime  of  experience  along  the 

line  of  the  speaker's  topic,  and  so  are  well  qualified  to  discuss  from  a 
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])r;u'ticiil  staiulpoiiil  (he  siil)j('c(s  j)r('S(Mi(«'(l  and  (ocall  addition  (oany 

inipra('(ical»l('  t'calui'cs  a(lv()cato(l  hy  the-  lecturers  tliat  mii^lit  ])i-event 

tlieir  suloplioii  1>\  (lie  ociieial  farnirr.  'Hie  eflccl,  of  lliis  erit  ical  dis- 
CU.s.sioii  is  (o  (li"i\'e  llie  uniiifortniMl  ami  ilMialanced  leeliii'ei'  iVoni  lli(^. 

plat  form,  and  o-rjidually  to  seeuie  for  ins(  il  iile  sei'viee  a  eoips  eoin[)osed 
of  woll-([iialilie(l  and  conservatiNc  teachers. 

That  (his  sifting'  process  occurs  is  sliowii  by  (he  character  of  tho 

lecture  force  as  it  now  exists  in  this  country.  An  exaiuiniition  cd"  tho 
personal  history  of  ()*J8  lecturers  enofaged  in  the  fjirniers'  institutes  in 

(h(^  I'liited  States  showed  that  287  had  colleoc  degrees,  138  had  taken 
partial  college  courses,  1(.)8  liad  the  advantaj^e  of  normal  or  hi<^li-school 

trainiuii",  and  1»0  were  practical  men  who  had  ordinary  educational 
advantages.  The  men,  therefore,  who  are  now  giving  instruction  in 

the  farmers'  institutes  in  this  country  are  for  the  most  part  unusually 
well  qualified  for  their  work.  The  progress  made  in  this  respect  is 

most  striking  if  the  qualifications  of  the  lecture  force  of  to-day  are 

compared  with  those  of  the  average  lecturer  of  fifteen  3^ears  ago. 

TKAINING    LECTURERS. 

It  is  manifest  that  the  extension  of  the  institutes  will  be  limited  by 

the  a])ility  to  secure  a  sufiicient  number  of  capable  teachers.  Thus  far 

the  State  directors  have  depended  upon  the  agricultural  colleges  and 

the  experiment  stations  for  their  supph'  of  men  for  expert  scientific 
teaching,  and  upon  the  more  intelligent  and  successful  practical  farmers 

for  giving  information  in  regard  to  conducting  the  practical  operations 
of  agriculture. 

A  nmnber  of  State  directors  appear  to  have  given  little  attention  to 

securing  a  supply  of  lecturers  from  among  citizens  of  their  own  States, 

but  have  depended  upon  the  services  of  men  of  reputation  from  other 

States.  Some  directors,  on  the  other  hand,  have  striven  to  develop 

capable  teachers  for  institute  work  by  selecting  men  in  their  own  State 

who  have  succeeded  in  some  line  of  agricultural  practice,  and  giving 
them  the  opportunity  of  telling  institute  audiences  the  results  of  their 

own  experience.  In  this  way  many  excellent  teachers  have  been 
secured  and  added  to  the  force. 

That  each  State  director  should  adopt  some  method  for  discovering 
capable  men  to  be  developed  into  competent  instructors  is  clear,  for 

unless  the  teaching  force  can  be  constantl}^  recruited  and  maintained 
at  a  high  standard  of  efficiency  the  work  must  necessarily  deteriorate 
and  eventually  become  of  little  benefit  to  agriculture.  The  Office  of 

Experiment  Stations  of  the  Department  of  Agriculture  has  taken  up 
this  question,  and  is  now  sending  out  to  the  State  lecturers  lists  of  tho 
Department  publications,  from  which  they  can  select  such  bulletins  as 

promise  to  be  of  assistance  to  them  in  the  study  of  their  several 

specialties.  The  agricultural  experiment  stations  are  cooperating  in 
this  work. 
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How  far  the  atrricultiinil  (•ollei,^es  or  cxporiiiKMit  stations  can  ̂ 'O,  or 
ou«jfht  to  oo,  in  preparino;  man  and  women  specially  tor  institute  work 
should  ))0  seriouslv  considered  })y  the  oilicers  of  these  institutions. 

Illinois,  Michigan,  New  York,  Tennessee,  and  ̂ ^'isconsin  have  already 
started  a  movement  in  this  direction.  The  plan  pursued  by  these  insti- 

tutions consists  in  oenoral  of  courses  of  lectures  ])y  members  oi  tho 

aofricultural  college  and  experiment  station  staffs  delivered  to  tho 

institute  teachers  of  the  State*,  continuing-  for  from  one  to  two  weeks, 
-with  a  view  to  acquainting  them  with  the  more  important  scientific 
truths  relating  to  their  specialties.  A  number  of  tho  presidents  of 

agricidtural  colleges  in  other  States  have  expressed  their  interest  in 

this  eti'ort  to  educate  institute  teachers,  and  no  doubt  the  next  few  3'ear9 
will  develop,  in  connection  with  these  colleges,  some  system  that  will 

be  ])racticable  and  otherwise  satisfactory  in  this  direction. 

MANAGEMENT    OF    INSTITUTES. 

In  27  States  directors  complete  all  arrangements  for  the  holding  of 

institutes,  fixing  the  dates  and  places,  and  arranging  the  programmes. 
In  13  States  one  or  more  leading  topics  are  prescribed  by  the  State 
director  to  bo  discussed  in  all  institutes  held  during  the  season.  By 

this  method  it  has  been  found  possible  to  disseminate  over  the  entire 

State  accunite  information  in  regard  to  subjects  of  special  importance 

in  a  single  year. 
In  2d  States  the  directors  publish  in  advance  of  the  beginning  of 

the  institute  season  an  announcement  of  the  dates,  places,  and  speakers. 

In  10  States  no  such  announcement  is  made.  Twent3^-four  State  direct- 
ors attend  all  or  nearly  all  of  their  institutes,  and  21  directors  permit 

their  names  to  be  placed  regularly  on  the  programmes  of  exercises. 
Special  institutes  for  women  are  held  in  15  States.  In  43  States 

the  agricultural  colleges  and  experiment  stations  furnish  lecturers  for 

institute  work.  In  14  Suites  annual  round-up  institutes  are  held,  and 
20  States  publish  reports  of  proceedings,  aggregating  last  year  253,700 

copies. 
THE    COST    OF    INSTITUTES. 

Of  the  institutes  held  last  year,  3,10(3  have  reported  their  expenses, 

showing  an  average  cost  of  ̂ 60.22  for  each  institute;  9,426  sessions 

cost  an  average  of  $16.85  per  session,  varying  from  $3  to' $82  as  the 
extremes.  There  were  4,864  daj^s  of  institutes  in  all.  The  cost  of 
4,792  of  these  was  at  the  rate  of  §39  per  day,  and  the  average  cost  per 

person  for  the  3'ear  was  about  2.2  cents. 
In  33  out  of  the  44  States  reporting,  the  institutes  are  supported  by 

appropriations  by  the  States;  10  by  local  subscriptions  or  by  agricul- 
tural college  or  experiment  station  assistance;  and  one  receives  appro- 

priations from  both  the  State  and  the  agricultural  college. 
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In  lOof  (ho  States  no  coinixMisalion  is  allowed  to  (lie  l('(tur(M's  outside 

of  (lirir  luH'Ossiirv  lioti^I  and  Iravdin^^  oxponsos.  In  'I'l  Staters  the 

TcMnuncration  of  tho  hM'tmcrs  nm^^cs  I'loni  't^'I  per  da}"  to  ̂ r^O  per  week 
and  expenses. 

ASSISTINCl    TAR.'MKUS'    1U)YS. 

'I'he  "Work  of  the  institute  thus  far  has  ])een  mainly  directed  and 

phmned  to  meet  the  needs  of  the  practical  faiinei-.  'I'hc  pi'o^Tannne, 
tlu»  (juestion  box,  the  discussions  1)}^  experts,  have  all  ])een  aj'ran<,^ed 
and  conducted  with  special  reference  to  interesting  and  instructini^ 

adults,  with  the  natural  result  that  the  institute  halls  an*  filled  for  the 

most  part  ])y  i^ra3'-haired  men  and  middlc-a<^ed  women,  with  only  here 
and  there  a  farmer  boy  or  girl. 

Some  managers  have  recognized  the  importance  of  their  institutes 

doing  something  for  the  improvement  of  country  children,  and  accord- 

ingl}^  have  arranged  for  holding  meetings  to  which  country  bo3\s  and 
girls  are  invited,  and  at  which  they  arc  called  on  to  read  essays  or  recite 

selections,  often  upon  subjects  having  little  or  no  direct  relation  to 
farm  life.  It  not  infrequently  occurs  that  when  such  a  session  has 

been  concluded  none  of  the  young  people  who  have  participated  has 

acquired  any  additional  knowledge  of  agricultural  affairs  or  received  a 

stimulus  to  a  study  of  any  problem  connected  with  farm  life. 
A  new  movement  has  recently  been  inaugurated  with  the  purpose 

of  rendering  the  institutes  specially  interesting  and  at  the  same  time 

directly  useful  to  countr}^  children.  At  least  three  States  have  begun 

work  in  this  direction  w^ith  satisfactor}^  results.  The  plans  adopted 
are  essentially  the  same,  differing  onW  in  minor  details. 

A  brief  outline  of  the  S3'Stem  at  present  in  operation  in  Illinois  will 
serve  as  an  illustration  of  what  is  being  undertaken: 

Packages,  each  containing  500  grains  of  seed  corn  of  some  approved 

variety,  are  sent  out  by  the  State  director  of  farmers'  institutes  to  as 
many  bo3's  throughout  the  State  as  will  agree  to  enter  the  contest. 

The  conditions  are  that  a  boi^  receiving  a  package  ''shall  plant  300 
grains  of  the  seed  in  a  square,  w4th  the  balance  planted  in  two  rows 
on  the  south  and  west  sides  to  fertilize  and  protect  the  inside  rows; 
that  he  will  cultivate  and  harvest  it  and  exhibit  not  less  than  ton  ears 

of  it  at  his  home  count3'  farmers'  institute,  the  ten  ears  or  more  for 
exhi])ition  to  be  taken  from  the  inside  square.  It  is  further  agreed 

bv  the  bo3"  receiving  the  corn  that  he  will  compl3"  with  the  rides 
governing  the  exhibit  of  corn  at  his  county  institute,  and  that  he  will 

attend  at  least  one  session  of  the  institute.''  Each  bo}^  is  required  to 
keep  a  record  of  the  crop  and  report  to  the  institute  on  the  following 
items: 

The  kind  of  .«oil  upon  which  the  corn  was  pjrown;  tlie  previous  crop  upon  the  plot; 
the  manure  ufie<l,  ii  any;  the  time  and  deptli  of  plowing;  the  cultivation  of  the  ground 
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Ulure  plantiiiju';  iht-  turn-  vl  {.laiitiii;.';  llie  luiinber  of  titnepi  an<l  kind  of  cultivation; 
the  iiiijtlfuieiil.s  usif<l  in  cultivation;  the  number  of  liilly;  the  number  of  htalkH  in 

each  hill;  the  numU'r  of  ear:*;  the  number  of  t-talks  that  were  without  ears;  the  total 

wei^'ht  at  the  time  of  ̂ 'athering;  the  iiijury  from  cutwormn  and  insei-tt^.  AH  to  per- 
tain only  to  the  hills  from  the  300  grains  on  the  in>ide  s-juare  planted. 

The  ten  ears  exliibited  are  expected  to  be  iiniforni  in  appearance, 

true  to  type,  to  have  the  rows  of  kernels  strait^ht  and  i>arallel  with 
tlie  cob,  and  each  ear  to  carry  the  same  circumference  from  butt  to  tip. 

The  judoing  is  performed  by  persons  selected  b}^  the  local  Ijoard  of 
county  institute  officers,  usually  some  one  who  has  taken  and  passed 

tiie  Illinois  Corn  Growers'  examination  for  skill  in  corn  judi,nng.  The 
standard  of  excellence  is  fixed  by  the  followin*,^  scale  of  points  adopted 

by  the  Illinois  Corn  Growers'  Association: 

Scale  of  points  in  judging  corn. Points. 

Uniformity  of  exhibit       10 
[Uniform  type,  size,  shape,  color,  and  indentation.] 

Shape  of  ears        5 
[Cylindrical,  straight  rows,  proportional  length  to  circumference.] 

Color  of  ears       10 
[Uniform.] 

Market  condition       10 
[Soundness,  freedom  from  injury,  maturity.] 

Tips  of  ears       10 
[Filled  out  with  regular-sized  kernels.] 

Butts  of  ears         5 
[Kernels  swelled  out  about  shank  regularly.] 

Uniformity  of  kernels         5 
[In  type,  shape,  and  color.] 

Shape  of  kernels        5 
[Wedge  shape,  straight  edges.] 

Length  of  ears       10 
[Conformity  to  standard.] 

Circumference  of  ears          5 
[Conformity  to  standard.] 

Space  between  rows        o 
[Small.] 

Space  between  kernels         5 
[Small.] 

Per  cent  of  corn       15 
[Cooformity  to  standard.] 

E u les  for  ju dg ing  corn. 

(1)  The  excess  and  deficiency  in  length  of  all  ears  shall  be  added,  and  for  every 
inch  thus  obtained  cut  one  point. 

(2)  The  excess  and  deficiency  in  circumference  of  all  ears  shall  be  added,  and  for 

every  inch  thus  obtained  a  cut  of  one-half  point  shall  be  made. 

(3)  For  every  per  cent  short  of  standard  in  proportion  of  shelled  corn  a  cut  of  one 

point  shall  be  made. 

The  contest  is  confined  to  boys  not  over  IS  years  of  age.     Premiums 
are  offered   bv  the  county  institutes  for  the  best  samples  of   corn 
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cxliil)il('d,  uiul  also  i'or  (he  hcst  report,  prcsciilcd  on  the,  inclliod  of 
growiiii^  tlu'  cioi).  'riu^si*  ])r(Mniimis  usiuilly  consist  of  sonn^  uninuil 

or  article  closely  nlatcMl  to  faini  life,  sncli  as  !i  well  bred  call",  pi^*",  or 
lanil);  sonic  farm  implement;  a  lilnai-y  of  scliK^ted  u<^ricultiii-al  hooks; 
an  assortment  of  fruit  trees;  ji  collection  of  s(M'ds  of  special  worth; 

and  choice  vari(^ties  of  plants,  such  as  st  raw  hei-iies.  small  fiiiits,  or 
ornanKMital  shruhs  or  tr(H\s. 

In  one  county  an  entire  day  of  tlie  institute  is  sv,t  apart  to  he  known 

as  ** boys' day,"  and  the  county  superintendent  of  public  instru('tion 

reconiinends  that  the  puhlic  schools  1)C  closed  on  the  day  of  the  boys' 

proo-ranuue,  and  that  teachers  and  children  attend  the  institute. 
It  is  manifest  that  ̂ Yllile  the  State  from  which  this  example  has  b(!en 

taken  has  contined  the  contest  to  the  single  item  of  Indian  corn,  the 

principle  is,  nevertheless,  capable  of  being  applied  in  many  directions, 

embracing  other  crops,  the  growing  of  animals,  the  improvement  of 
home  surroundings,  the  manufacture  of  butter  or  cheese,  or  the  care 

of  poultry. 

The  experiment  is  full  of  suggestions,  and  no  doubt  other  State 

directors  will,  as  the  success  of  these  trials  becomes  assured,  adopt 

similar  means  for  improving  their  institutes  so  as  more  effectively  to 

educate  and  interest  the  j^outh  in  their  several  States  in  agriculture. 

IMPROVEMENT   OF   THE    INSTITUTES. 

In  the  earl}^  stages  of  the  institute  work,  and  with  the  limited  means 
at  the  disposal  of  the  managers,  the  holding  of  a  few  meetings  was 

about  all  that  could  be  undertaken,  but  novv^  with  more  funds,  increased 
interest,  and  clearer  views  of  what  the  institute  stands  for,  it  ought  to 
be  possible  in  many  States  to  do  much  more.  Hitherto  many  institute 

managers  have  seemed  to  feel  that  they  had  performed  all  of  the  service 

required  when  the}^  had  held  successfuU}^  in  their  county  two,  three, 
or  four  institutes  a  year.  As  soon  as  these  were  over,  the  local  insti- 

tute force  either  entirely  disbanded  or  settled  back  into  a  state  of 

comparative  inertia  until  the  time  was  near  for  the  next  }■  ear  s  meetings, 
when  a  new  campaign  had  to  be  organized  and  the  jniblic  again  bo 
awakened  to  renewed  interest  in  the  w^ork. 
Many  of  the  most  advanced  institute  workers  have  come  to  the 

conviction  that  the  institute  work  has  reached  a  stage  of  progress 
when  there  should  be  such  a  degree  of  stability  in  the  organization  of 

the  local  institute  as  will  keep  it  not  only  in  existence  during  the 

entire  year,  ])ut  energeticalh^  at  work  as  well.  Delaware,  Illinois, 
Kansas,  Michigan,  Ohio,  and  Oklahoma  already  have  county  institutes 
which  are  constituted  under  their  laws  and  have  continuous  existence. 

In  these  States  the  county  institute  organizations  are  responsible  to  a 

State  director  or  central  board,  and  3'et  the}'  have  sufficient  independ- 
ence of  action  to  make  it  impossible  for  any  change  in  the  personnel 
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of  the  Stato  directory  to  atl'tHt  thoir  integrity.  Work  uikU  rtakcn  by 
these  local  or^-aiiizations  for  the  improvement  of  home  eoiiditiijiis  can 

not  ))e  seriously  interfered  with  ))y  any  chanj^e  occurrin*,'"  in  the  State 
administration.  This  is  a  <^reat  improvement  over  the  system  most 
common,  where  there  is  either  no  local  or^i^anization  or  one  that  is  so 

temporary  as  to  virtually  cease  to  exist  at  the  end  of  the  institute 
season.  The  loss  by  death  or  removal  of  the  State  director  in  such 

instances  is  always  attended  with  ̂ reat  inconvenience,  and  sometimes 

is  a  serious  permanent  injury  to  the  work. 

The  est^ihlishins^  of  a  properl}'  constituted  local  oi-j^iinization  in  each 

county  has  undoubtedly  tended  to  streng-then  the  institutes  wherever 
the  plan  has  been  introduced,  and  has  made  ̂ x^ssible  their  expansion  to 
meet  the  constantly  increasing  needs  of  the  people  for  institute  service. 
One  direction  in  which  such  a  svstem  can  be  of  service  is  shown  in  the 

Province  of  Ontario,  Canada,  where  similar  local  permanent  organiza- 

tions cooperate  with  their  experiment  stations  in  testing  the  adapta- 
bility of  various  seeds  and  plants  to  the  several  districts.  The  report 

of  the  Experimental  Union  for  19<}3  shows  that  during  the  previous 
year  3,8i5  different  persons  had  cooperated  with  their  stations  in 

conducting  experiment  work  in  agnculture. 

The  subjects  of  interest  to  country  people  wdiich  are  important,  and 
which  would  furnish  work  for  the  institutes  during  the  intervals 

between  the  lecture  seasons,  are  quite  numerous.  They  include  the 

preparing  of  the  way  for  the  introduction  of  the  te-aching  of  agricul- 
ture in  the  rural  schools,  the  betterment  of  the  public  roads,  the 

improvement  of  the  live  stock  of  the  county,  the  securing  of  better 

count}^  fairs,  and  the  introduction  of  new  and  valuable  varieties  of 

seeds  and  plants.  These  and  mau}^  others  are  subjects  needing  atten- 

tion in  ever}^  rural  community,  and  a  well-organized  permanent  county 
institute  would  be  constant!}^  on  hand  w4th  a  selected  force  of  men 

and  women  read^^  to  help. 
The  new  field  which  the  institutes  thus  organized  could  enter  would 

expand  their  work  far  be3'ond  its  present  bounds,  and  would  compen- 
sate for  some  of  the  loss  which  the  lack  of  a  sullicient  number  of 

high-gi'ade  teachers  has  occasioned.  Institute  managers  are  now 
greatly  embarrassed  in  their  efforts  to  extend  their  work  upward  along 

the  lines  originally  laid  out.  The  broadening  of  the  work  so  as  to 

reach  all  of  the  citizens  in  every  county  during  the  entii'e  year,  and 
then  reaching  down  and  assisting  countr}^  children  to  a  better  appre- 

ciation of  their  life  and  surroundings,  will  relieve  much  of  this 

embarrassment  and  bring  about  an  imj^rovement  that  is  urgently 

needed  in  every  community  in  ever}'  State. 
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ADVANTAGES    OF    TllOiiOUCIII    CULTIVATION    IN    THE    SOUTH. 

The  close  structure  and  fce]>lc  frranvilation  of  very  many  of  the  soils 
in  the  South,  combined  with  the  heavy,  intermittent  character  of  the 
rainfall,  make  it  a  matter  of  great  importance  for  most  intertilled 
crops  like  corn,  cotton,  and  potatoes  that  the  fields  receive  frequent 
thorough  cultivation  to  a  depth  of  3  inches.  This  is  needed  (1)  to 
lessen  the  bad  effects  of  drought  by  reducing  surface  evaporation;  (2) 

to  prevent  the  plant  food  in  solution  being  carried,  by  excessive  capil- 
lary rise,  too  near  tlie  surface,  above  the  zone  of  roots,  and  to  obviate 

its  being  left  ])y  evaporation  where  the  heavy  rains  will  dissolve  it  and 
carrv  it  into  the  surface  drainage;  (3)  to  give  better  circulation  of  air 
in  the  soil,  which  roots  and  soil  organisms  require;  and,  (4)  to  allow 

more  of  eveiy  heav}"  rain  at  once  to  enter  the  soil  deeply,  and  thus 
lessen  the  loss  of  fertility  by  surface  washing. 

Proper  attention  to  these  matters  is  more  imperative  in  the  South 
than  in  the  North,  because  of  the  higher  soil  temperatures,  which 
hasten  evaporation,  and  l>ecause  of  the  lesser  depth  to  which  the  roots 
of  crops  penetrate  the  soils. 

LOSS   OF   WATEU   BT   EVAPORATION    FROM   SOUTHERN    SOILS. 

In  the  following  table  is  shown  the  evaporation  from  the  surfaces 

of  six  soil  tj'pes  in  the  Goldsl>oro,  N.  C,  area,  during  twentj'-eight 
days,  from  July  IT  to  August  14,  1002,  inclusive: 

Comparison  of  evaporation  from  compact  and  loose  surfaces  of  six  soil  types. 

Type  of  soil. 

Surface  condition. 
Sandhill. Sclmasilt 

loam. 
rfx*o.<(on. 

Norfolk 

sandy 

Boil. 

Golds-   1  Norfolk 
lx)rocom-;      fine 
pact  san-     «vndy 
dyloam.      loam. 

Surface  firm   

Inches. 

1.880 

.205 

Inches. 

2.895 

.775 

Inchrs. 

3.3.55 
.930 

Iv'hrs. 

4.170 
.770 

Inches. 

5.345 

.880 

Inches. 6  515 

Surface  loose,  3  inches   

1  135 

Amount  saved  by  3-inch  mulch   1.675 2.120 2.425 3.400 4.465 5. 380 
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Ill  tiieso  cases  the  soils  were  all  i)laced  under  identical  conditions, 

with  the  i»Toiind- water  level  in  the  soil  maintained  at  iiO  to  i^4  inches 

below  the  surface.  It  will  l)e  seen  that  o-inch  soil  nudches,  such  as  are 

developed  by  careful  cultivation,  have  exerted  a  very  stroni^  intluenco 
in  lessenint,^  the  cai)illary  rise  of  water  to  the  surface,  where  it  is  lost 
by  evaporation,  and  also  thtit  there  is  a  nuirked  difference  in  the  rate 

of  capillary  rise  and  loss  of  moisture  from  the  surface  in  the  different 

soil  types,  it  bein^  strongest  in  the  Norfolk  tine  sandy  loam.  It  is 

important  to  observe,  too,  in  the  case  of  the  Pocoson  and  Selma  silt 

loam  (the  two  soils  ha  vino-  the  hi^-hest  content  of  humus)  that  they  stand 
next  to  the  sand  in  the  rate  of  capillary  rise  and  loss  of  water  from 

the  surface.  In  this  feature  the\^  resemble  the  luuiuis  soils  of  the 

North,  which  lose  water  much  more  slowl}^  than  other  soils  do  throuoh 
capillary  rise  and  evaporation.  If  it  shall  be  proved  that  the  presence 

of  organic  matter  in  soils  in  the  undecomposed  form  tends  to  decrease 

the  rate  of  capillar}-  rise  to  the  surface  and  loss  of  water  by  evapora- 
tion, it  will  explain  in  part  the  observed  fact  that  stable  manures  keep 

the  surface  foot  of  soil  more  moist,  and  it  will  emphasize  the  impor- 

tance of  increasino-  the  orenerallv  too  small  amount  of  oro^anic  matter 
in  Southern  soils. 

The  observed  evaporation  during  the  hot  months  of  July  and  August 

for  the  six  soils  stand,  per  one  hundred  days,  from  the  wet  unmulched 

surfaces,  at  the  rates  of  G.Tl,  10.34,  11.08,  U.SD,  19.09,  and  23.27 

inches,  given  in  the  order  named  in  the  table;  while  from  the  loose 
mulched  surface  the  rates  were  only  0.73,  2.77,  3.32,  2.75,  3.14,  and 

4.05  inches,  per  one  hundred  daj's,  named  in  the  same  order. 
The  rates  of  evaporation  first  given  above  are  larger  than  the 

averages  which  occur  under  field  conditions,  except  during  drying 

days,  when  the  soils  are  wet  at  the  surface,  and  the  second  series  of 
figures  express  lower  rates  than  occur  under  average  field  conditions, 

except  when  tlie  soil  surfaces  are  dr}^  and  loose;  but  the  second  series 

does  show-  the  relative  differences  between  the  different  soil  types 
named,  and  demonstrates  the  importance  of  maintaining,  by  good  cul- 

tivation, the  proper  condition  for  the  surface  3  inches  of  soil  over 
intertilled  fields. 

CULTIVATION    TO    MAKE    WATER-SOLUBLE    PLANT   FOOD   AVAILABLE. 

There  is  another  very  important  influence  which  thorough  cultiva- 
tion exerts  as  a  result  of  its  check  on  evaporation  from  the  soil  surface, 

and  that  is  the  lessening  of  the  rate  of  rise  of  plant  food  in  water- 
soluble  form  directly  to  the  surface,  above  the  reach  of  roots,  where, 

especially  in  the  _South,  it  is  in  danger  of  being  lost  in  the  surface 
drainage  during  heavy  rains.  It  was  found,  for  example,  at  the  close 
of  the  experiments  in  which  the  influence  of  mulches  on  evaporation 
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"vvas  inonsiii-rd.  tlml  llic  wat^'i'-solnhlc  sails  had  iiioxcd  iipwai'd  al  (jniUi 

dillVrcnl  latcs  under  the  (  wo  conditions  of  surface.  I'lic  tola!  aniount.s 

ol"  nil  fates,  |)Ii()s|)Ii;ites,  and  sulphates  which  c«)uld  he  recoNCi'ed  hy 
AvashitiL:  the  surface  inch  of  soil  three  minutes  in  distilled  water  ai'i^ 

e"i\(Mi  in  the  foilowiuL!'  tahle: 

Jnflidiirt'  (if  nu(l<*/u's  in  n  s/rfdni/nj  l/w  <'api//(trn  risr  <//  sa/ls  to  (he  i<nrj<trr. 

Nitrates. Sulphatefl. 
I'hoHphates. 

Soil  tyiK'. 

i:n- 

mulched. 
Mulched. 

Un- 

mulched
. Mulched. 

SaiuUiill   

Pounds 

per  acre. 
5.89 

335. 28 

252. 91 

159. 40 

428. 74 

257.  23 

Pounds 

j)cr  acre. 

0. 55 218. 33 

1.58.40 

67.  00 

170.35 

172. 39 

Pounds 

2)cr  acre. 2. 32 

312. 07 
189. 55 

333. 17 
115. 37 
73.13 

Pounds 

per  acre. 
0.92 

100. 13 

118.54 
31.94 

85.27 21.39 

Pounds 

per  acre. 2.24 
5.  .57 5.10 

4.69 

4.49 
4.86 

Pounds 

per  acre, 
1.45 

Solniii  W\\{  loam   

3.19' 

Norfolk  .saiidv  .soil   2.  .51 

Goldsboro  compact  saiulv  loam   
2.ca 

Norfolk  fitic  .«andy  loam   2.24 
Pocosoii   2.77 

From  thi.s  table  it  is  seen  that  relativeh"  much  larger  amounts  of 
each  of  these  salts  have  been  carried  into  the  surface  inch  of  soil  in 

the  cases  where  the  soil  has  not  been  left  loose. 

When  the  mean  amounts  of  salts  for  the  six  soil  t3^pes  in  the  surface 
3  inches  (the  full  depth  of  the  mulch)  are  compared  they  stand  746.1 

pounds  per  acre  of  nitrates  where  there  was  no  mulch  to  483  pounds 
where  the  soil  was  maintained  loose  to  a  depth  of  3  inches;  that  is  to 

say,  the  mulch  has  not  onl}'  conserved  the  soil  moisture  in  a  very 
marked  degree,  but  it  has  also  restrained  to  the  extent  of  263  pounds 

per  acre  the  rise  of  available  nitrates  into  a  plane  above  the  level  of 

strong  root  action.  The  sulphates  (expressed  as  SO  J  accumulated  in 

the  surface  3  inches  of  the  firm  soil  at  the  rate  of  572  pounds  per  acre, 

while  under  the  surface  maintained  loose  to  a  depth  of  3  inches  the 

accumulation  was  onh^  242  pounds,  thus  leaving  330  pounds  per  acre 
more  in  the  soil  moisture  of  the  root  zone  under  the  3-inch  cultiva- 

tion than  in  the  soil  moisture  where  the  surface  was  kept  firm.  In  the 

case  of  the  phosphates  the  displacement  b}"  capillarity  is  veiy  much  less 
rapid  than  in  the  case  of  the  two  salts  previously  named,  the  mean 

accumulation  for  the  six  soil  t^^pes  in  the  surface  3  inches  being  only 
33.42  pounds  per  acre  where  the  soil  was  firm,  as  compared  with  20.04 

pounds  where  it  was  kept  loose.  The  bicarbonates  and  silicates,  or 

silica,  like  the  pho.sphates,  move  relativeh^  much  more  slowly  by 
capillarity  than  do  the  nitrates,  sulphates,  and  chlorids.  The  relative 

rates  of  moveiiK^nt  of  the  bases  (potash,  lime,  and  magnesia)  under  the 

influence  of  capillarit}^  are  being  determined  in  another  series  of 
experiments  not  yet  completed. 

2       A1903   11 
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FAULTY   METHODS    OF    CULTIVATION. 

Some  of  the  methods  of  cultivation  praeticed  in  the  Soiitli,  while 
etieetive  in  killing;  weeds,  are  not  the  best  that  could  be  used  for  the 
conservation  of  soil  moisture  or  for  controlling  the  movements  of 

water-soluble  salts  in  the  soil,  and  are  often  positively  harmful  to  the 

crops  growing  upon  the  ground.  One  of  the  methods  to  which  n^fer- 
ence  is  made  is  the  conunon  practice  of  running  the  plow  close  to  the 
row,  throwing  the  earth  away  from  the  plants,  and  leaving  the  furrows 
open  one  or  more  days.  When  this  practice  is  followed,  if  the  crop 
has  reached  considerable  size,  with  ample  leaf  surface  and  strong  root 

development,  and  if  the  weather  is  hot  and  drying  and  the  soil  mois- 
ture at  all  scanty,  the  crop  is  quite  certain  to  show  the  bad  effects  of 

this  method  of  cultivation,  by  the  curling  of  the  leaves,  as  a  result  of 

cutting  off  all  roots  on  the  side  of  the  row  to  the  depth  the  plow^  has 
run;  and  the  injur3MS  often  so  marked  and  great  that  it  is  distinctly 
recoonized  that  the  cultivation  must  not  be  done  on  both  sides  of  the 
row  on  the  same  day.  The  loose  soil  thrown  into  the  middle  of  the 
row  soon  loses  most  of  its  moisture;  the  sides  of  the  furrow  next  to 

the  row  and  the  bottom  also  dr}'  out  very  rapidly  in  the  hot  sun,  so 
that  when  the  furrow  is  turned  back  it  is  filled  with  a  layer  of  dr}^ 
loose  earth,  into  which  new  roots  must  develop  to  take  the  place  of 

those  cut  away;  and  on  top  of  this  layer  of  dr}-  earth  is  deposited  the 
moist  soil  of  the  second  furrow,  which  in  turn  loses  its  moisture 

rapidl}',  as  does  the  iirm  surface  of  the  bottom  of  the  new  furrow.  It 
often  happens  that  before  new  roots  have  had  time  to  develop  into  the 
loose  soil  formed  by  the  plowing  the  same  operation  is  repeated  on 

the  opposite  side,  and  thus  the  crop  receives  a  ver}^  severe  check  to  its 
growth  by  the  double  root  pruning  which  this  form  of  cultivation 
effects. 

For  man}^  crops  it  is  quite  certain  that  the  flatter  cultivation,  instead 
of  the  ridge-and-f urro\v  form  so  much  used,  would  better  conserve  the 
moisture  and  permit  the  rains  to  penetrate  the  soil  more  quickly  and 
evenly,  with  less  surface  drainage  and  correspondingly  less  waste  of 

soil  fertility.  With  the  distinct  ridge-and-furrow  cultivation  the  bad 

effects  of  rainfall  are  intensified  if  it  comes  at  all  rapidl}^,  as  then  it  is 
quite  completely  shed  into  the  furrows,  where  it  is  forced  to  cover 
less  than  half  of  the  available  area  of  the  field,  and  thus  becomes 
equivalent  to  a  rainfall  of  more  than  double  the  actual  amount  in  its 
tendency  to  wash  and  to  float  away  the  organic  matter  and  finer  silt, 
and  to  dissolve  the  water-soluble  salts  of  the  soil  which  have  accumu- 

lated over  the  whole  field  by  evaporation.  The  deep,  flat  cultivation, 
with  many  shallow,  narrow  furrows  to  draw  the  water,  still  leaves 
ridges,  through  which  the  soil  air  may  escape  as  the  water  enters  by 
percolation  from  the  bottoms  of  the  furrows,  thus  facilitating  a  more 
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rap'ul  percolation,  which  thus  holds  (he  water  at  l(^ss  clcplJi  in  tho 
iurrovvs,  forcin*;'  it  to  How  more  .slowly  and  jj^r<'atly  rcducin*^  its  cari*yiii<^ 
power,  so  that  wtishin<^  is  less  iimrkc(l. 

The  Hat  cultivation  piiicticed  in  11)03  on  corn,  potatoes,  and  cotton 

worked  \ery  satislactorily,  althouj^h  th(^  rainfall  was  lieavicn*  tiian  in 
tho  preeedin*^  year.  Jt  is  true,  however,  that  the  fields  had  been 

plo^ved  to  a  dc^pth  of  5  or  G  inches  with  a  l-i-inch  plow,  and  this 
undouhtedly  <;ave  the  soil  a  hi<jfher  receivin<^  capacity  for  rain.  The 
effect  of  this  plowing  was  to  ̂ ive  the  entire  surface  foot  a  pore  space 

of  nioi-e  than  50  per  cent,  which  means  that  the  surface  G  inches  had  a 
pore  space  of  GO  per  cent  or  more;  and  this  again  means  that  in  the 
surface  G  inches  alone  there  was  room  to  store  a  rainfall  of  more  than 

3  inches — a  depth  of  precipitation  which  does  not  often  occur  within 
a  single  day.  On  a  soil  in  such  condition^  with  Hat  cultivation,  the 

salts  which  have  been  drawn  to  the  surface  by  evaporation  drop  quickly 

and  evenly  back  into  their  proper  place,  where  they  become  effective 

in  plant  feeding,  being  brought  again  into  contact  with  the  root  system, 

past  which  they  had  been  carried  by  capillarity. 

GREATER   POROSITY  AND   BETTER   GRANULATION   FOR   SOILS  OF   SOUTH 

ATLANTIC  AND  GULF  COASTAL  PLAINS. 

Over  much  of  the  Atlantic  coastal  plains,  and  those  south  of  the  old 

glacial  borders  and  back  from  the  Gulf  coast  east  of  the  Mississippi, 

there  is  probably  nothing  which  tends  to  deplete  the  cultivated  fields 
of  their  fertility  so  rapidly  as  does  surface  washing,  and  how  to  lesson 

this  or  to  prevent  it  altogether  is  the  most  serious  practical  problem  of 
soil  management  for  that  whole  region.  The  compact  close  structure, 

especially  of  the  surface  foot  of  these  soils,  their  imperfect  and  feeble 

granulation,  combined  with  the  heav,y  intermittent  character  of  the 

rainfall,  are  the  immediate  causes  of  the  destructive  washing. 

In  a  comparative  study  of  the  degree  of  openness  or  pore  space  of 

some  Southern  and  some  Northern  soils  the  followino-  relations  were 
found: 

Pore  apace  in  some  Southern  and  Northern  soils  in  Avgust  and  September,  j902. 

State. 

Georgia   , 
South  Carolina 

North  Carolina 

Pennsylvania.. 
Wisconsin   

Number 
of  soil 

types. 

2 

5 10 

Pore  space  in  percentage  of  volume. 
First 

foot. 

44.36 

48.16 
46.50 
54.08 

54.40 

Second 
foot. 

48.82 
49.88 

43.12 
46.98 

53.49 

Third 
foot. 

Fourth 
foot. 

32. 14 
46.28 

41.30 

42.30 
61.43 

31.34 

38.76 

39.47 
40.40 
47.64 

These  results  are  computed  from  the  oljsorved  water-free  dry  weights 
of  these  soils  per  cu])ic  foot,  assuming  a  mean  .specific  gravity  of  2.G5 

for  the  ingredients  of  all.     It  w^ill  be  seen  that  the  openness  of  these 
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soils  tUvreases  g-enonilly  witli  the  depth,  unci  thiit  it  is  notahly  hir<^ost 
in  the  Wisconsin  iind  IVnnsylvania  soils,  and  lart^cr  in  tli«'  Wisconsin 
soils  than  in  those  of  Tennsylvania. 

This  o[)enness  of  structure  in  soils  is  an  extremely  important  r-har- 
acter,  for  it  determines  not  oidy  their  capacities  for  l)oth  air  and 

water,  but  also  the  freedom  and  rapidity  with  which  these  indis- 

pensable component  parts  of  all  fertile  soils  mov^e  into  and  out  of  the 
root  zone.  It  even  determines,  in  a  very  large  measure,  the  depth  of 

the  root  zone  itself,  and  thus  the  magnitude  of  the  feeding  area  avail- 
able to  the  crops,  which  in  turn  is  a  prime  factor  in  determining  the 

fertility  of  all  lield  soils.  Openness  of  soil  structure  and  freedom  of 

air  circulation  through  the  soil  are  recognized  by  all  practical  green- 
house men  as  indispensal)le  prerequisites  to  successful  results  under 

their  conditions. 

Not  only  do  the  soils  of  the  North  and  South  ditfer  in  their  openness 
of  structure,  but  the  soils  of  the  South  have  a  less  complete  and  less 

strong  granulation,  and  these  two  characteristics  are  extremely 

important  in  determining  not  onl}^  the  freedom  with  which  both  rain 
and  tur  enter  and  leave  the  root  zone,  but  at  the  same  time  they 

influence  the  depth  to  which  roots  penetrate  the  soil.  The  larger  pore 

space  and  coarser  and  stronger  granuhition  provide  greater  capacity 

and  better  facilit}^  for  the  storing  of  the  rain  as  rapidl}^  as  it  falls,  and 
as  a  consequence  of  this  difference  in  the  character  of  the  soils  in  the 
two  contrasted  regions  there  is  better  underdrainage,  less  surface 

washing  of  fields,  and  less  loss  of  water-soluble  plant  food  in  the 
North,  while  the  roots  of  crops  generally  penetrate  the  soils  umch 

more  deepl}'  than  they  do  in  the  South. 
Whenever  heav\v  rains  fall  on  the  Southern  soils  under  consideration, 

their  close  structure  and  fee])le  granulation  result  in  the  surface  pores 

of  the  soil  becoming  so  quickly  and  extensively  closed  that  the  soil  air 

finds  little  opportunity  to  escape,  and  yet  only  so  fast  as  it  does  can 
the  rain  enter  the  soil,  and  hence  during  heavy  rains  the  water 

accumulates  quickly  and  extensively  upon  the  surface.  The  result  is 
that  the  surface  soil,  after  having  lost  much  of  its  coarser  granulation, 

is  readily  taken  up  by  the  water  held  at  the  surface,  and  its  tiner  and 

more  valuable  portions,  together  with  the  readily  water-soluble  plant 
food  and  organic  matter,  are  borne  awa}^  in  the  surface  drainage  to 

the  great  detriment  of  the  tields,  givnig  the  mudd}^,  turbid  waters  so 
characteristic  of  Southern  streams. 

What  then  shall  be  done  to  establish  a  deeper  openness  and  a  coarser 

and  stronofer  pfi'^uulation  in  the  soils  of  the  South  Atlantic  and  Gulf 
coastal  plains  in  order  that  there  shall  be  lost  in  the  surface  drainage 
less  of  the  most  valuable  portions  of  the  surface  soil,  less  of  the 

undecomposed  organic  matter,  and  less  of  the  readily  water-soluble 
plant  food  which  collects  upon  the  immediate  surface  through  rapid 

evaporation  aided  b}^  capillarit}^  ? 
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MOUi<:   FiiKgiKN  r  and   i>i;i:i'ku  ri.owixo  needed. 

TluM'o  can  !)('  liltlc  doul)!  that  (Iccjx'r  plowiiiL:-  ̂ viH  "<'<  only  lessen 

tli(^  IoikUmu'V  ot"  SoulluM-ri  soils  to  wash,  hut  that  it  will  increase  their 
^ciHM-al  ])i'o(liictiv(M'ai)acit y.  TluMleeper  ̂ 'enei'aj  ])lowiM<4' at  frecjuent 
iiiter\als,  (juite  likely  as  often  as  once  Ji  year,  will  not  only  incrcnisc 

the  etlective  openness  of  tlu^  soil,  i)ut  it  will  jj^reatly  aid  in  developing 
a  s(r<)n«^(M-  and  hetlcr  orjiiiulation,  and  Ijolh  conditions  are  ne(u^ssary 
to  reduce  the  tendency  to  wash.  In  our  coinpanitive  studies  this 

yi^ar  on  eiij^ht  types  of  soil,  the  plowin<^  to  depths  of  5  to  7  inclies  to 
which  they  were  subjected  had  the  eilect  of  j^iviiif^  to  the  surface  foot 
of  the  soil  types  in  the  respective  regions  the  values  indicated  in  the 
following  table: 

Mean  imttr-frce  (Zrv  ur'ujhl.t  per  cubic  foot  of  eiglit  soil  tijpe.s  (d  Uirce  chiles  during  the 
growing  season  after  plowing. 

Locality  and  soil  type. 

Goldsboro,  N.  C: 

Norfolk  sandy  soil    

Sclma  silt  loam   

Upper  Marlboro,  Md.: 
Norfolk  sand   

Sassafras  sandy  loam  . . 

Lancaster,  Pa.: 

Hagerstown  clay  loam 

Ilagerstown  loam   

Janesville,  Wis.: 

Jancsvillc  loam   , 

Miami  loam   

Date  of  sampling. 

April  29     June  22.    August  24. 

Pounds. 

7L99 

C8.57 

83.76 

77.39 

65.75 

61.51 

58. 17 

62.  81 

Pounds. 

86.  83 

80.40 

85.  09 
75.  68 

68.46 
73.52 

69.63 

79.17 

Pounds. 
86.64 
80.97 

85.88 

81.36 

70.86 
76.56 

71.55 
77.84 

Although  the  first  sets  of  samples  were  taken  after  the  firming  due 
to  harrowing  and  smoothing,  the  table  shows  that  the  plowing  did 
develop  a  notable  increase  in  the  openness  of  all  the  soils  except  those 
of  Upper  ̂ larlboro,  Md.,  and  that  this  increase  of  openness  had  not 
entirely  disappeared  at  the  end  of  August,  and  yet  the  rainfall  during 

the  period  w^as  more  than  usually  heavy,  being  19.44  inches  at  Golds- 
boro, 19.78  inches  at  Upper  Marlboro,  18.87  inches  at  Lancaster,  and 

18.75  inches  at  Janesville.  The  changes  in  w^eight  per  cubic  foot 
which  took  place  after  plowing  these  soils  indicate  that  the  most  fun- 

damental difference  in  their  structures  is  that  due  to  differences  in 

granulation,  for  all  of  the  .soils  which  have  changed  in  weight  markedly 

have  changed  to  about  the  same  extent,  most  likeU'  due  to  the  reduction 
of  open  spaces  in  the  soils  outside  of  the  granulation. 

But  the  most  important  o})ject  to  be  gained  by  plowing  Southern 
soils  deeper  than  is  generally  practiced  is  that  of  turning  under  the 
roughage  of  the  fields  and  other  organic  matter  more  deeply,  where  it 

aiay  be  less  rapidly  d(H'(^mposed  and  where  it  may  become  more  effective 
in  l)ringing  al)out  that  better  granulation  of  the  soils  essential  to  the 
be.st  tilth. 
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IMPORTANCE   OF    THE    UHANULAH   STKUCTUKE    IN    80ILS. 

The  grunuhir  coiielition  is  the  most  importiiiit  physical  dith'ronce 
between  an  ao^rieultural  soil  and  a  clay.  Jt  is  the  one  which  the 

potter  tries  to  obliterate  from  his  stock,  because  it  renders  his  wares 

too  weak  and  ojM.»n,  and  it  is  the  condition  which  1>y  soil  manao-ement 
we  should  strive  to  intensify  and  maintain  to  a  hij^h  decree  in  most 
soils. 

When  all  soil  particles  are  ver^'  small  and  separate,  the  passageway's 
for  air  and  water  are  so  fine  and  the  resistance  to  How  so  great  as 

to  make  the  circulation  too  slow  to  moet  the  demands  of  crops;  })ut 

when  the  line  particles  are  massed  together  into  gramiles,  giving  to 

the  ))ody  of  the  soil  openings  of  the  order  found  in  sandy  soils,  we 
have  that  freedom  to  motion  of  air,  moisture,  and  soil  particles  which 

constitutes  the  essential  characteristic  of  a  soil  in  good  tilth.  The  soil 

then  has  the  desirable  openness,  so  far  as  wide  passageways  are 

concerned,  which  is  the  recognized  valuable  feature  of  a  sandy  soil. 

In  addition  to  this,  its  granules  possess  a  sponge-like  quality  which 
enables  them  to  absorl)  moisture  and  to  concentrate  within  themselves 

the  water-soluble  plant  foods,  thus  greatly  lessening  the  danger  of 
their  being  leached  away  and  permitting  them  to  enter  the  root  hairs 

of  crops  whenever  the  latter  lay  themselves  closel}'  upon  the  surfaces 
of  the  granules,  as  .is  their  habit. 

In  consequence  of  this  structural  character  of  clay  soils  in  the 

best  of  tilth,  they  possess  a  storage  capacity  for  available  plant  foods, 

which  the  sands  and  imperfectly  granulated  soils  never  have,  and  when 

plant  foods  are  added  to  them  they  are  able  to  receive  and  retain  them 

in  larger  amount:^  than  can  the  sand}^  soils. 
In  an  experiment  where  a  solution  containing  known  amounts  of 

plant  food  was  caused  to  percolate  three  times  in  quick  succession 

through  a  la3'er  of  each  of  eight  soils,  these  soils  retained  within 

themselves  the  following  amounts  of  the  ditl'erent  ingredients: 

Plant  food  tdke/i  j't'oin  a  solution  by  eujlil  soil  types  after  percolation  throuyli  soil  three  times. 
[Ill  parts  per  million  of  dry  soil.] 

Soil  typo. 

Southern  soils: 

Norfolk  siindy  soil,  North  Carolina  .. 
Selma  silt  loam,  North  Carolina   

Norfolk  sand,  Maryland   

Sassafras  sandy  loam,  Maryland   
Northern  soils: 

Ilagerstown  clay  loam,  ror.nsylvania 
Hagerstown  loam,  Pennsylvania   
Janesville  loam,  Wisconsin   

Miami  loam,  Wisconsin   

Salts  retained. 

K. Ca. 
Mg. 

NO3. HP04. 

330 GSO 
259 

420 79 i    2S0 

675 
203 135 101 '    2G5 

650 
141 

330 
110 

'        2S0 
650 132 

240 
215 

575 
700 

133 
240 

133 

410 650 141 235 149 

652 

575 
294 

2S5 
63 

G02 
GOO 203 215 

111 

875 

1,876 

1,126 

1-25 

1,250 

2,375 

375 

250 
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Tlio  solution  I IX  (I  ̂ vith  llicsc  soils  coiiliiiiicd  calciuiii  i)h()S})liJito 

(C'allPOJ,  in!i<i;n(\siuni  sulpluit(%  calciuin  nitrjilt',,  juhI  potussimn  sul- 
phati^  ill  such  proi)()riions  as  to  roj)r(\s('iit  oOO,  340,  .300,  470,  100,  and 
1,(100  parts  per  million  of  Iho  solution  of  K,  Ca,  M<,^,  NO,,  IIPO^, 

and  S(  )^,  rcspcctivoly,  and  tin*  amounts  of  solution  ])assin;4-  through 
the  soils  were  live  times  the  dry  weights  of  the  soils.  The  layers  of 

soils  were  three-sixteenths  of  an  inch  thick,  and  the  solution  was  in  con- 

tact with  the  soil  grains  in  the  aggregate  l(\ss  thjin  forty-live  minut(\s. 
From  these  same  samples  of  soils  ])efore  this  solution  percolated 

through  them  there  were  reeovered,  by  repeated  percolation  of  dis- 
tilled water  through  them  in  charges  equal  to  five  times  their  diy 

weights,  the  following  amounts  of  the  same  ingredients: 

Amoiutts  of  water-soluble  salts  recovered  from  eight  soil  types  hy  percolating  ihronyh  ekven 
charges  of  distilled  ivater,  each  equal  to  five  times  the  dry  weights  of  the  soils. 

[In  parts  per  million  of  flry  soil.] 

Soil  t5-pc. 

Salts  recovered. 

K. 
Ca. 

Mg. 

NO;;. 
IIPO4. 

SO4. HCO3. SiOj. 

Southern  ?oils: 

Norfolk    sandy    soil,    North 

Carolina   128.  6 87.9 77.4 
42.1 25.6 444. 0 12.0 

65.7 

Sclma  silt  loam,  North  Caro- 
lina   191.6 

167.5 

258.5 
247.8 

35.3 

92.2 

69.1 
45.5 

41.9 

35.3 

770.0 

793.5 

70.0 

104.0 

69.7 

Norfolk  sand,  Maryland   79.0 

Sassafras  sandy  loam,  Mary- 
land   173.9 360.8 96.4 78.7 34.8 8 18. 0 88.0 94.1 

Northern  soils: 

Ilagcrstown  clay  loam,  Penn- 
sylvania   191.9 794.3 334. 2 151.8 70.6 

1,608.0 

358.0 150.6 

Ilagerstown    loam,   Pennsyl- 
vania  221.2 

273.4 

722.0 

837.5 

329.7 
271.8 

123.0 

120.1 

56.2 

226.4 1,779.0 

1,816.0 

316.0 

ISO.O 

14.8.3 

Janesvillc  loam,  Wisconsin ... 198.0 

Miami  loam,  Wisconsin   
216.0 708.0 239.1 170.3 

174.5 

1,501.5 

220.0 
222.1 

It  has  not  yet  been  demonstrated  in  what  manner  these  salts  are 

retained  about  and  within  the  soil  granules,  but  the  indications  point 

strongl}^  to  the  conclusion  that  tbe}^  are  in  part  at  least  held  phys- 
ically concentrated  in  the  soil  moisture  abo'^t  and  within  the  soil 

granules. 

If  the  water-soluble  plant  food  is  concentrated  within  the  soil 
granules,  as  many  lines  of  observation  followed  out  appear  to  indicate, 
it  is  easy  to  understand  how  there  is  less  leaching  from  the  soils 

belonging  to  the  highh'  granulated  types  than  there  is  from  the  sandy 
soils.  Indeed,  when  we  have  percolated  solutions  through  clean  white 
sand,  freed  from  all  silt,  so  that  there  was  nothing  fine  enough  to 

permit  of  flocculation,  the  amounts,  even  of  potash  and  phosphoric 
acid,  retained  have  been  so  small  as  to  be  almost  within  the  limits  of 

the  errors  of  observation.     But  whatever  the  explanation  may  be,  the 
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farts  iviiiain  thtit  soils  nuiy  be  luade  to  take  lar^o  amounts  of  salts 

from  a  solution  percolating"  through  them,  and  that  e(|ually  lar^c 
amounts  may  he  recovered  a^ain  from  them  by  repeated  washinj^  in 
distilled  water;  and  from  such  observations  it  appears  more  than 

probable  that  the  salts  so  retained  are  available  to  the  crop  which 

spreads  its  root  hairs  over  the  surfaces  of  the  soil  ̂ -rains  and  soil 
oranules. 

CONDITIONS    WHICH    FAVOR   DEVELOPMENT    AND    MAINTENANCE   OF 

GRANULAR   STRUCTURE    IN    SOII-S. 

No  soil  is  completely  and  strongly  onmulated  to  the  extent  of  at^ii- 
cultural  service  unless  it  is  well  drained,  at  least  periodically;  and  a 

soil  which  has  once  been  well  granulated,  if  kept  long  and  continu- 
ously tilled  with  water,  will  in  time  lose  much  of  its  former  structure. 

But  when  drainage  is  ample,  so  that  air  as  well  as  w^ater  occupies  the 
spaces  between  the  soil  grains,  the  surface  tension  of  the  water,  as  the 

drought  condition  approaches,  acts  to  bunch  the  liner  particles  about 
and  between  the  larger  ones,  giving  the  granular  structure. 

As  the  dissolved  salts  accumulate  about  and  within  these  granules, 

after  sutiicient concentration  has  taken  place  they  may  be  deposited  and 

become  a  cementing  medium,  giving  the  soil  granules  the  varying 

degrees  of  stability  which  enable  them  to  resist  tendencies  to  break 
them  down. 

A  crop  which  has  an  extensive  and  finely  divided  root  system,  like 

that  of  bluegrass  or  timotln^,  greatly  assists  in  the  granulation  of  soils 
by  establishing  parting  planes  between  soil  masses,  and,  in  intensify- 

ing the  drying  of  the  soils,  brings  it  oftener  into  the  condition  wdiich 
favors  the  bunching  of  the  soil  particles. 

One  of  the  most  important  efi'ects  of  stable  manure  w  hen  applied  to 
soils  is  its  tendenc}'  to  establish  parting  planes  in  the  soil  which  favor 
both  the  formation  and  maintenance  of  strong  granulation.  Green 

manures,  too,  well  plowed  under  and  allowed  to  decay,  exert  a  phj^sical 

etl'ect  upon  soil  granulation  analogous  to  that  of  roots  and  of  stable 
manure,  although  their  action  is  relatively  not  as  strong. 

NEED   OF   INCREASING    THE    ORGANIC   MATTER   IN    SOUTHERN    SOILS. 

A^ery  man}^  of  the  soil  areas  of  the  South,  on  account  of  both  nat- 
ural conditions  and  the  long  and  almost  universal  practice  of  using  but 

little  stable  manure  and  of  neglecting  to  plow  under  in  any  thorough 

and  persistent  manner  the  roughage  which  is  left  upon  the  fields,  are 

low  in  that  form  of  organic  matter  which  can  to  an}^  notable  extent 
influence  soil  granulation.  Further  than  this,  the  shallow  rooting  of 

the  crops,  and  the  rough,  ridged,  and  extreme  surface  exposure  of  the 
soils  which  the  methods  of  tillage  generally  in  vogue  establish,  all 
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cons]iiro,  to  liaston  tlio  coni])I('(('  oxichition  of  (lie  small  ainoiiiits  of 

organic  inaKcr  the  surface  soil  cliiinces  to  accjuire,  and  thus  to  main- 

tain a  low  hunnis  contiMit  which  at  once  (l(»termines  a  poor  soil  texlure, 
a  low  rale  of  nil  lilicatioii,  a  lo\v  conlenl  of  most  watcr-solul)l(;  salts, 

and.  Iheicfore,  a  low  ('ro])-fee(lin^' capacity. 
in  llie  manai»"em(Mit  of  soils  under  any  climatic  coFidilions  too  much 

emphasis  can  hardly  he  hiid  u[)on  tlie  importance  of  maintaining  a 

sullic  icMitly  hii^h  content  of  ori>'a?nc  malter  in  the  soil;  for  tii(»  ohserxa- 
tions  iua(h^  in  th(^  Bureau  of  Soils  appear  to  point  clearly  and  strongly 
to  Ji  rise  and  fall  of  tlu^  water-soluble  salts  in  soils  with  the  amounts  of 

water-soluhle  or<i;anic  matter  wdiich  can  })e  i-ecovere(l  from  them,  and 
there  api)ears  to  be  more  than  an  accidental  relation  between  them 
aside  from  the  nitrates. 

That  tliere  is  a  clear  and  strong-  diilerence  between  the  four  Soutlu^rn 
and  the  four  Northern  soils  studied,  in  the  water-solu])le  salts  which 
may  be  recovered  from  them  by  washing  in  distilled  water,  is  shown 

in  one  of  the  tables  already  given  (p.  167).  It  is  clearly  shown,  also, 
in  the  table  which  follows,  which  is  made  up  of  averages  of  three  sets 

of  determinations  on  the  surface  4  feet,  made  at  the  beginning,  at  the 
middle,  and  near  the  close  of  the  crop  season: 

Wuter-sohihlc  salts  recoverable  from  surface  4  f^ct  of  eight  soils  hij  xcashiiuj  once  daring 
three  minutes  in  distilled  water,  and  given  as  mean  sums  from  the  4  feet. 

[In  parts  per  million  of  dry  soil.] 

Soil  type. 

Southern  soils: 

Norfolk  sandy  soil,  North  Carolina  ... 

Sclma  silt  loam,  North  Carolina   

Norfolk  sand,  Maryland   

Sa.«safra.s  .sandy  loam,  Maryland   
Northern  soils: 

Hagerstown  clay  loam,  Tennsylvania 

Hagcr.'^town  loam,  Pennsylvania   
Janesville  loam,  Wisconsin   

Miami  loam,  Wisconsin   

Salts  recovered. 
K. 

Ca. 

Mg. NO3. 
HPO^. 

47.5 91.6 41.7 36.7 32.0 

42.7 114.9 45.1 26.8 
33.3 

46.5 94.5 
42.  2 

35.9 
46.8 

47.1 100.8 47.5 
34.3 36.5 

48.9 2G4.4 78.0 66.8 56.3 

60.4 
233.4 69.1 

105.3 48.1 

100.0 293.6 115.2 
153.  7 

92.  2 

68.0 277.7 102.1 52.8 76.1 

186.9 

215.8 
150.5 

249.4 

364.8 

314.7 

653.6 

549.4 

Differences  in  yield  of  corn  and  potatoes  resulted  from  these  eight 

soils  where  they  were  treated  in  every  waj-  alike,  showing  the  same 
order  of  similar  relations. 

There  can  be  no  question  ])ut  that  generall}^  throughout  the  cotton 
belt  of  the  South,  where  cotton  will  continue  to  be  the  staple  crop,  a 
system  of  stock  raising  might  be  added  as  an  adjunct,  which,  together 
with  a  proper  rotation  of  crops,  could  be  made  to  yield  net  returns 
enough  to  more  than  cover  the  enormous  fertilizer  bills  of  the  South, 

and  in  addition  thereto  to  place  the  aggregate  yield  of  cotton  far  above 
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uliat  it  now  is.  Much,  of  course,  may  be  done  witii  the  use  of  coin- 

luercial  IcrtiliztTs  in  c-onjuni-tion  with  oreon  nianurin^^  and  proper  I'ota- 
tions,  but  this  can  not  approach  in  real  a  aluc,  everytliintr  con.si(U'ri!d, 
what  may  \>e  mack'  to  follow  a  rational  introduction  of  live  stock  a.s  an 

adjunct  to  the  present  cultural  methods  for  improving-  and  maintaining 
soil  fertilitv. 

RELATIVE    KATES    OF    MTUIFICATIOX    IX    SOME    SOUTHERN    SOILS. 

Since  the  immediate  source  of  nitrog-en  for  all  green  plants  is  the 
nitric  acid  or  nitrates  carried  in  the  soil  moisture,  and  since  tho 

amounts  present  in  a  soil  may  vary  rapidly  wMth  changing  conditions, 
the  etfective  fertility  of  a  soil  at  any  time  is  influenced  strongly  ))y  the 

rate  of  nitrification  possible  in  the  soil  under  the  conditions  which 
surround  the  growing  crop. 

In  one  series  of  comparative  studies  made  on  the  eight  .soil  types 

investigated  during  the  season  of  1903,  all  of  the  soils  were  given  their 

optimum  amounts  of  moisture  and  were  then  placed  under  like  favor- 
able conditions  for  nitrification,  except  that  no  attempt  was  made  to 

inoculate  them  with  the  nitrifying  organisms,  as  the  prime  object  was 
to  measure  the  rates  of  nitrification  under  the  existing  conditions. 

The  amounts  of  nitrates  (NO3)  present  in  the  several  soils  at  the  close 

of  a  period  of  seventy  days  are  given  in  the  following  table,  together 
with  the  amounts  present  at  the  start  and  the  changes  which  had  taken 

place: 

NitraU's,  expressed  as  XO3,  in  the  surface  foot  of  eiyht  soil  ii/pcs  at  close  of  sevenfi/  (hujs. 

[In  parts  per  million  of  dry  soil.] 

Periods  of  experi- 
ment. 

Goldsboro,  N.  C. Upper  Marlboro Md. Lancaster,  Pa. Janesville,  Wis. 

Norfolk sandy 

soil. 

Belma 
silt  loam. 

Norfolk 
sand. 

Sassafras 
sandy 

loam. Hagcrs- 

townclay 

loam. Ilagers- 
tovvn 
loam. 

Jancs- 

ville 
loam. 

Miami loam. 

After  seventy  days. . 

At  start   

■  70. 00 

33.04 

88.60 
48.40 

71.40 

24.20 

121.00 

39.28 

1G8.8 

64.9 

161.8 

56.8 

177.2 
121.0 

142.8 51.9 

Cliange   36.96 40.20 47.20 81.72 
103.9 

105.0 56.2 
90.9 

The  amounts  of  nitrates  recoverable  after  seventy  da\'s  ))v  the  three- 
minute  washing  to  which  these  soils  were  subjected  wer^  at  the  rates 

of  265,  310,  2GT,  399,  503,  518,  537,  and  492  pounds  per  acre,  computed 

upon  the  o])served  dry  weights  of  soil  in  the  surface  foot  of  each  soil 

t3'pe,  and  given  in  the  order  of  the  above  table. 

INFLUENCE    OF   LIME   AND    STABLE    MANURE    ON    NITRIFICATION   AND 

WATER-SOLUBLE    PHOSPHATES   AND    SULPHATES. 

In  these  experiments  composite  samples  of  the  surface  foot  of  soil 

of  each  tvpe  wei»e  procured,  and  after  mixing  and  bringing  them  to 
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pood  nioisturo  condition  oacli  sample  N\as  divi'lcd  into  lour  lots  of  15 

pounds  each,  to  one  ot"  which  nothin<^  wa.s  added,  to  another  lime  at 
the  rate  of  1  ton  per  acre,  to  another  lu  tons  of  air-dry  stable  manure 

per  acre,  and  to  the  fourth  JO  tons  of  air-dry  manure  and  L  ton  of 
lime  ])er  acvc.  The  soils  were  kept  at  nearly  constant  moisture  and 

pood  aeration  conditions  durin<^''  a  period  of  a])out  fifty  days,  at  the 
end  of  which  time  the  soluble  salts  were  determined,  with  the  results 

gi\(Mi  in  tlu^  f()llowiniJ5'  talde: 

ChaiKjtK  In  the  (diiokhIh  of  nUrate^,  expressed  as  NO^,  fiflcr  fifty  dni/s. 

[In  i)art.s  per  million  of  dry  wiil.] 

Type  of  soil. 

Toriods  c.f  experiment. 

Sand- 

hill. 
Selma 

silt  loam. 
Norfolk 
sand. Gohls- 

boro 

compact 
sandy 

loam. 

Norfolk fine 
sandy 

loam. 

I'ofoson. 

Where  nothing  was  added  to  soil: 

Found  at  close   17.10 iar..5 117.0 

19.9 

71. 5 
19.3 

92.0 

15.7 

198.0 

Present  at  start   3.7G  1          42.2 ■ 
41,6 

Amount  prodru'cd   13.34 94.3 97.1 52.2 
76.3 156.4 

Where  lime  alone  was  added  at  the  rate 

of  1  ton  per  acre: 

Found  at  close   99.  20            1  TiO.  0 
132.0 84.0 105.6 

15.7 205  0 
Present  at  start   3.76 42.2 19.9  !           19.3 

1 

41.6 

Amount  produced   95. 44 107.8 112.1 
64.7 

89.9 163.4 

Where  manure  alone  was  added  at  the 

rate  of  10  tons,  air  dry,  per  acre: 

Found  at  close   80.00 

3.76 

193.0 

42.2 

16G.0 

19.9 

104.0 

19.3 

114.4 

15.7 

213.0 

Present  at  start   
41.6 

Amount  produced   76.24 150.8 146.1 84.7 99.7 
171,4 

Where  both   lime   and   manure   were 

added  at  rates  of  1  and  10  tons  per 

acre,  respectively: 

Found  at  close   124.00 

3.76 

220.0 

42.2 

181.0 
19.9 

116.0 
19.3 

132.0 
15.7 

231.5 

Present  at  start   
41  6 

Amount  produced   120. 24 177.8 161.1 
96.7 116.3 

189  9 

From  this  table  it  will  be  seen  that  m  the  extremel}'  sand}'  type  of 
soil  the  addition  of  lime  alone  allowed  the  rate  of  nitrification  to  exceed 

that  which  occurred  in  two  of  the  other  types  to  which  onh'  lime  was 
added,  and  also  that  the  lime  materially  increased  the  rate  of  nitrifica- 

tion in  them  all.  The  increase  durint^  the  fifty  da3\s  over  that  present 
in  the  soil  at  the  start  for  the  six  types  was  enough  to  amount  to 

286,  323,  330,  194,  26t),  and  490  pounds  per  acre  in  the  surface  foot, 
taking  the  mean  weight  of  soil  at  3,000,000  pounds,  and  stating  the 
amounts  in  the  order  in  which  the  soils  are  named  in  the  table.  It  is  note- 

worthy, too,  that  the  lime  alone  had  a  greater  influence  in  stimulating 
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nitritinition  oil  the  Sandlull  type  than  did  the  10  tons  of  stable  manure 

aU)iie,  while  in  the  ease  of  the  l*ocoson  neitlier  th(^  lime  nor  the  manure 
alone,  nor  the  two  eombined,  stimulated  the  rate  of  nitrilication  in  as 
marketl  a  way  when  eompared  with  the  rate  whieh  was  maintained  in 
the  same  untreated  soil,  which,  however,  was  far  higher  than  that  in 

any  other  case.  In  other  words,  the  untreated  Pocoson  .soil  was  nearly 

in  prime  condition  for  nitritication,  so  that  the  combined  eH'ect  of  the 
manure  and  lime  increased  the  nitrates  (NOJ  produced  at  the  rate  of 

only  101  })ounds  per  acre  in  the  fifty  days. 
The  changes  which  occurred  in  the  amounts  of  sulphates  (SO^) 

reeoverable  by  w^ashing  three  minutes  in  distilled  water  were  also 
marked,  and  are  given  in  the  following  table: 

Amounts  of  sulphates,  expressed  as  SO^,  recocerable  after  about  Jij'ty  days. 
[In  parts  per  million  of  dry  soil.] 

Type  of  soil. 

Periods  of  experiment. 

Sand- 
hill. 

Selma 
silt  loam. 

Norfolk 
sand. Golds- 

bo  ro 
compact 
sandy 

loam. 

Norfolk 
fine sandy 

loam. 
Pocoson. 

Where  nothing  was  added  to  soil: 

Found  at  close   3.1 
3.1 

60.1 

43.7 

29.5 20.8 59.8 

33.0 

53.0 

16.1 

28.1 

Present  at  start   13.2 

Change    0.0 
16.4 

8.7 

26.8 

36.9 
14.9 

Where  lime  was  added  at  the  rate  of  1 

ton  per  acre: 

Found  at  close   9.2 

3.1 

83.2 
43.7 

48.4 

20.8 
80.9 

33.0 

65.3 

16.1 
36.2 

Present  at  start   13.2 

Change    6.1 39.5 
27.6 54.1 49.2 

23.0 

Where  manure  was  added  at  the  rate  of 

10  tons,  air  dry,  per  acre: 

Found  at  close   
5.1 

3.1 

78.6 

43.7 

54.8 

20.8 
70.4 

33.0 

80.0 

16.1 
38.2 

Present  at  start   13.2 

Change    
2.0 34.9 

34.0 
37.4 

63.9 25.0 

Where  both    lime    and    manure    were 

added  at  the  rates  of  1   and   10   tons 

per  acre,  respectively: 
Found  at  close   11.4 

3.1 

101.7 
43.7 

59.0 

20.8 

93.6 
33.0 95.2 

16.1 

47.2 

Present  at  start   
13.2 

Change    
8.3 

5S.0 38.2 60.6 79.1 34.0 

From  this  table  it  is  clear  that  associated  with  the  nitrification  there 

has  been  a  liberation  of  sulphates,  apparently  more  from  the  materials 

of  the  original  soils  than  from  the  materials  added,  and  in  larger 
amounts  where  the  lime  and  manure  are  added  together. 
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Tlio  chjinpv"^  in  tin*  Jinioimts  of  phosphulcs  li;i\o  nil  Ixcii  in  Uio 

opposite^  direction  fi-oin  (hose  ol*  ciLlicr  llui  lutnitc.s  or  the  .siil[)liatcs, 
shown  in  fln^  following"  tahie: 

Ch(tii'/<.H  III  (iiiiottnta  of  ir(((n'-.'<(>litl>lipli<)xjtli(tl('s,  c.rjn'fssrd  a:!  HI'O^,  <tjl''r  Jifhi  (Uiijh. 

[In  {tiirlH  piT  milliuu  uf  dry  noil.] 

Type  of  Boil. 

Tcriotls  of  cxiu'rimcnt. 

Sand- 

hill. 
Selma 

silt  loam. 
Norfolk Hand. 

r.oldfi- horo 

compact 

miidy 

loam. 

Norf(»lk 
Hik; 

Naiidy 

loam. 

I'(;coson. 

Where  nothing  wixs  ndded  to  soil: 

Found  nt  close   1.4G 

6.90 

2.  40 

14. 20 
1.40 11.50 3.78 

7.20 

2.30 

8.12 

2.39 

Present  nt  start   
18.00 

Chaiij^o   5.44 
11.74 

10.01 3.42 5.82 

15.61 

Where  lime  was  addi'd  nt  the  rate  of  1 

ton  peV  acre: 
Found  at  close   1.4G 

6.90 

3.28 

14.20 

2.99 

11.50 
3.78 
7.20 

2.30 

8.12 

3.19 

Present  at  start   18.00 

Change   5.44 10.  92 8.51 3.42 5.82 
14.81 

Where  manure  was  added  at  the  rate  of 

10  tons,  air  dry,  per  acre: 

Found  at  close   2.18 

6.90 

4.92 

14.20 
3.74 11.50 

4.54 

7.20 
4.22 

8.12 

3.99 

Present  at  start   

18.00 

Change   4.72 9.28 7.76 2.G6 3.90 
14.01 

Where    both    lime    and   manure    were 

added  at  the  rates  of  1  and  10  tons  per 

acre,  respectively: 
Found  at  close   

Present  at  start   

3.28 

G.90 

6.18 
14.  20 

4.48 
11.50 

4. 54 
7.20 

3.83 

8.12 

4.79 

13.00 

Change    3.62 8.02 7.02 

2.  66 4.  29 
13.21 

Associated  with  the  increased  amounts  of  nitrates  and  sulpliates  and 

of  other  water-soluble  salts  and  with  the  changed  physical  and  other 
conditions  which  favored  the  increased  rates  of  nitrification,  there 

were  other  changes  occurring  which  placed  the  phosphates  in  condi- 

tions preventing  their  recovery  from  the  soils  b}^  single  three-minute 
washings  in  distilled  water  in  as  large  amounts  as  were  recovered  from 

the  same  soils  immediately  prior  to  their  being  placed  in  the  nitri- 

fication experiment.  The  soils  were  under  quite  different  ph3'sical 
conditions,  so  far  as  soil  moisture  and  soil  air  were  concerned,  but 

how  far  these  may  have  determined  the  changes  referred  to  can  not 

yet  be  stated;  but  what  seem  to  be  comparatively  slight  physical 

differences  are  undoubtedly  responsible  directl}"  or  indirectly  for  veiy 
different  results  in  the  amounts  of  water-soluble  salts  recoverable 
from  different  soils.  The  truth  of  this  statement  will  be  clear  from  a 

comparison  of  the  amounts  of  nitrates  in  the  different  layers  of  the  six 
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tioils  uiick'i'  coiiaultutitioii  after  they  hud  htood  under  the  mulched  and 
uiunuh-hed  conditions  where  all  other  conditions  were  the  .same  so  far 

as  we  know,  except  in  so  far  as  the  condition  of  the  two  surfaces 

att'ected  the  .soil  moisture  and  soil  air  relations,  and  throu<^h  tho.se  tlie 
ditferences  in  the  amounts  of  water-soluble  salts  recoverable  b}'  our 

methods  of  washino-.  Thii  table  following;  shows  the  dill'erences 
ileveloped  at  different  depths  below  the  depth  of  the  8- inch  mulch  and 
below  o  inches  in  the  soil  not  mulched: 

T>iffei'cnceii  in  iJie  amounts  of  nitratiSy  expressed  as  NO^,  in  sir  soil  types  at  different  depths 
below  surface  under  3-inch  mulches  and  where  surface  vas  firm. 

[In  imrts  per  million  of  dry  .«!oil.] 

Type  of  soil. 

San.lhill. 
Selnia  silt 
kmm. 

Norfolk 
sand. 

Goldsboro 
coninacL 

sandy  loam. 

Norfolk  fine 
sandy  loam. 

Pocoson. 

Depth  below  surface. 
a; 

'6 

o 

■d 

0) 

-d 

<D 

S 

"o 

^3 

'a 

0) 

"S 

A S ^ 3 

Xi 

3 Xi 3 

xi 

3 ,25 3 o a o a y a y a o a o a 
3 3 c d a n a 3 a 3 a 

4.0 

G.2 
3.8 

3.9 

1.9 

D ^. 0 <i P ^ 

U> 

S 0 S P 

3  to  G  iuelies   4.6 
4.5 

4.7 
2.6 

2.3 

98.0 

52.4 
52.9 

32.5 

20.4 

2G.  8 

28.1 

24.6 

20.5 

15.2 

52.8 

46.8 
13.9 

16.9 

3.1 

9.1 

11.5 

9.3 

7.3 

7.8 

46.  S 
35.8 

30.6 
27.2 

7.0 

8.2 

7.0 

5.7 
4.8 

2.S 

25.0 

25. 3 

16!  1 

16.2 
7.8 

12.3 

11.0 

9.1 

7.9 5.7 

91.2 

78.1 
52.0 

26.5 
13.7 

33.2 

6  to  9  inches   
26.4 

9  to  12  inches   
27.2 

12  to  15  inches   19.6 

15  to  18  inches   
10.7 

It  will  be  seen  that  we  have,  in  every  one  of  the  six  soil  types,  pro- 
found differences  in  their  nitrate  content  at  the  several  depths  below 

the  surface,  whicli  not  onl}"  emphasize  the  point  under  consideration 
but  also  the  iniluence  of  tillage  on  the  water-soluble  content  of  the  soil 

alread}^  referred  to.  The  larger  amounts  of  nitrates  show^n  here  under 
the  mulched  surfaces  are  not  due  simply  to  the  fact  that  less  has  been 

carried  above  the  3-incli  layer,  where  the  soils  were  mulched,  for  the 
total  amounts  recoverable  from  the  full  18  inches  were  larger.  The 

figures  in  the  table  sliow^  in  an  emphatic  manner  how  influential  the 
3-inch  mulch  had  been  in  holding  the  nitrates  in  the  zone  of  greatest 
root  development,  where  they  are  needed  and  can  best  be  obtained  by 
the  plants. 



THE  CI  LTIVATION  OF  COU\. 

By  C.  P.  Hartley, 

AsslaUmt  in  J^ln/siolofji/,  Phud- Breeding  Lnhnraloni,  I'lire'in,  of  I'ldid  Iiuluytvfj. 

GENERAL   IlEMAKKS. 

Tlio  objiH't  of  this  article,  like  that  in  the  Yearbook"^  for  1902,  is  to 
present  to  farmers  some  suggestions  as  to  the  surest  and  c^uickcst 
means  of  increasing  the  production  of  corn  per  acre.  The  writer  feels 

certain  that  it  is  possible  within  a  few  years  to  doul^le  the  average  pro- 
duction of  corn  per  acre  in  the  United  States,  and  to  accomplish  it 

without  any  increase  in  work  or  expense.  It  is  not  to  be  understood 
from  this  that  it  is  desirable  to  double  the  present  corn  crop,  but  that 
it  is  desirable  to  produce  the  same  yield  on  a  smaller  number  of  acres 
and  with  less  labor.  If  (50  bushels  are  raised  on  1  acre  instead  of  on  2 

acres,  the  labor  of  plowing,  harrowing,  planting,  cultivating,  and  har- 
vesting is  greatly  reduced.  Some  farmers  produce  from  year  to  \^car 

an  average  of  more  than  60  bushels  per  acre,  but  the  average  of  the 

entire  United  States  for  the  past  ten  3^ears  (23^  bushels  per  acre)  shows 
that  man}^  are  annuall}"  harvesting  less  than  half  of  this  quantit3^ 
Since  the  average  crop  in  the  States  best  adapted  to  corn  growing  is 
but  little  above  the  general  average  of  the  entire  country,  it  is  evident 
that  the  average  is  not  lowered  to  any  great  extent  by  the  poor  crops 
in  sections  unsuited  to  corn  growing.  Moreover,  the  yield  per  acre 
in  the  New  England  States,  with  their  poor  soil  and  short  growing 

season,  is  greater  than  in  any  other  part  of  the  countr}-.  This  clearly 
indicates  the  possibility  of  greatly  increasing  the  yield  per  acre  in  the 

corn  belt.  This  is  especiall}^  eas}^  of  accomplishment  in  the  Southern 
States,  where  the  present  average  is  low  and  where  the  growing  season 
is  not  shortened  by  frosts. 

Practical  corn  growers  will  understand  the  impossibilit}'  of  giving 
specific  directions  regarding  the  best  methods  of  planting  and  culti- 

vating corn  that  would  be  applicable  to  any  considerable  portion  of  the 
United  States.  The  soil  or  drainage  of  different  farms  is  often  so 
different  as  to  demand  different  methods  of  culture.  It  is  therefore 

onlv  possible  in  a  general  article  of  this  kind  to  tell  what  methods 
have  been  successful  in  some  sections  of  the  country  and  to  discuss  the 

"  "Improvement  of  corn  by  seed  selection,"  by  C.  P.  Hartley,  Yearbook  of  theU.  S. 
Department  of  Agriculture,  1902,  pp.  539-552. 175 
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^c'luTiil  t'llVi'ts  oil  tlic  soil  5111(1  crop  of  ((^rtuiii  inctliods  of  plowiiij^  and 

c'iilti\titiu<^f,  k'liviiio'  it  to  tlio  judj^nicnt  of  the  <4i-ow('r  to  decide  upon 
the  best  methods  for  his  purticuhir  soil  and  climate. 

The  most  valuable  information  regardin^^  the  ̂ rovvin<jf  of  corn  in 
any  particular  section  can  be  obtuituHl  fiom  un})r(;judiced  observant 

corn  growers  of  many  years'  experience;  and  the  writer  wishes  to 
thank  the  hundreds  who  have  so  kindlv  uiven  1dm  such  information. 

The  fact  that  the  experiences  of  growers  in  different  localities  aiid  the 

reports  of  experiments  from  the  various  State  experiment  stations  do 
not  agree  should  not  lower  the  estimation  of  the  value  of  either.  Such 

disagreement  follows  necessarily  from  the  difl'erent  soils,  altitudes, 
latitudes,  and  seasons.  Conflicting*  published  statements  have  caused 
some  to  cease  trying  to  learn  better  methods  from  the  experiences  of 
others,  but  a  study  of  the  conditions  will  show  good  reasons  for  the 

conflicting  results  reported. 

The  methods  of  cultivation  in  general  use  in  one  section  of  the 

country  differ  greatly  from  those  in  another  section.  The  imple- 

ments and  methods  emplo3'ed  in  Iowa  are  as  different  from  those 
of  Connecticut  as  these  in  turn  are  different  from  those  of  Georgia; 
and  Avhile  those  differences  arc  to  some  extent  due  to  the  nature  of  the 

farm  land  or  to  the  class  of  labor  employed,  they  are  to  a  still  g-reater 
extent  due  to  the  conservatism  of  the  farmers  themselves.  That  certain 

kinds  of  cultivators  or  plow^s  or  methods  of  planting  have  been  in  use 
in  Georgia  or  Iowa  for  many  years  does  not  prove  that  implements  or 

methods  found  successful  in  other  States  might  not  be  used  there  to 

advantage.  It  is  much  too  common  for  the  majority  of  growers  in  a 

locality  to  adhere  to  methods  accepted  as  best  simpl}^  because  they 

have  been  followed  for  3^ears.  They  often  purchase  a  particular  kind 
of  plow,  corn  planter,  or  cultivator  because  it  is  the  one  in  general  use 

or  the  only  kind  for  sale  by  the  local  implement  dealer,  without  con- 
siderino-  whether  some  other  kind  mioht  not  be  better  suited  to  their 
farms.  Merchants  and  manufacturers  are  so  familiar  with  the  methods 

or  machinery  of  their  competitors  that  any  time  or  labor  saving  S3'stem 
or  device  adopted  by  one  soon  comes  into  general  use.  A  similar 

diligence  and  enterprise  should  be  exercised  by  farmers.  If  every 

corn  grower  could  visit  all  the  corn-producing  States  of  the  Union, 
the  general  result  would  be  the  discarding  of  poor  and  the  adopting  of 

improved  methods.  No  section  excels  in  all  respects,  but  almost  every 

section  excels  in  some  respect. 
In  the  South  Atlantic  States  the  observant  corn  grower  would  notice 

the  use  of  terraces  for  preventing  the  washing  away  of  the  top  soil 

(PI.  XI,  figs.  1  and  2).  He  would  also  see  the  advantage  of  spacing- 
rows  and  stalks  in  the  rows  at  distances  suited  to  the  fertilit}"  of  the 
soil;  and,  where  poor  soil  necessitates  the  planting  of  the  rows  6 

feet  apart,  he  would  perceive  the  econoni}^  of  growing  a  soil-enriching. 



Yearbook  U    S   Pirp'.    <*  Apriculturo,  1903. 
Platt   XI. 

Fig.   1.     Soil  Washing  Prevented  by  Terraces. 

Fig.  2.— Cotton  and  Corn  Growing  on  a  Well-terraced  Farm  in  Alabama. 

Fig.  3. -Wide  Planting,  with  Pivdars  Between  the  Corn  Rows. 
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Fig  1.— Soil  Too  Poor  for  Profitable  Corn  Growing. 

Fig.  2.— Average  Production  Reduced  by  Infertile  Spots. 

Fig.  3.— Average  Production  Reduced  by  Undrained  Spots. 
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l(^«]^uiniiu)us  pliuit  botvvcen  the  corn  rows  (IM.  XI,  i'l^.  I^).  On  the  })road 

prairies  ol"  the  Westiun  StJlt(^s  he  would  h^arn  methods  of  (;urtuiUn(^ 
expenses  by  the,  use  of  plows,  planters,  eultivators,  and  corn  harvesters 

d(\si^niHl  so  that  om(»  man  can  work  a  lar^^e,  iniinl)er  of  horscis  juid 
thereby  aceoinplish  a  inaxiinuin  of  work.  With  such  iniph^riieuts  one 
mail  can,  without  htdp,  plant  and  care  for  40  or  60  acres  of  corn  in 

addition  to  his  other  ci'ops.  The  same  nn^thods  and  imf)lem(ints  are 
suitable  for  many  farms  where  more  tedious  and  laborious  method!?' 
are  now  follow(Hl. 

SOME  LAND  TOO  POOR  FOR  PROFITABLE  CORN  CROWING. 

While  it  is  true  that  proper  attention  to  seed  selection  and  methods 

of  cultivation  will  greatly  increase  the  average  production  per  acre 
for  all  land  now  devoted  to  corn  growing,  it  is  equally  true  that  the 

cultivation  of  corn  will  never  be  found  profitable  on  very  poor  land. 

Some  growers,  from  force  of  habit,  perhaps,  every  spring  plant  corn 

on  land  which  they  know  is  too  poor  to  produce  a  profitable  crop  (PI. 

XII,  lig.  1).  The  plowing  and  cultivating  of  poor  soil  is  as  expensive 
as  the  plowing  and  cultivating  of  fertile  soil.  Corn  growing  should 
not  be  attempted  on  such  land  until  it  is  brought  into  a  fertile  condition 

by  the  growing  and  plowing  under  of  leguminous  crops,  the  applica- 
tion of  manures,  etc.  In  the  meantime  some  of  the  crops  that  require 

less  fertility  than  corn  may  be  grown.  It  should  be  remembered  that 

the  nature  of  the  corn  plant  is  such  that  it  will  not  produce  grain  unless 

the  soil  is  rich  enough  to  afford  a  considerable  growth  of  stalk,  and 
that  the  best  yield  of  ears  is  not  obtained  unless  the  stalks  have  made 

a  maximum  growth.  For  this  reason  some  other  plants  will  produce 

small  or  fair  crops  on  soil  too  poor  to  produce  corn.  A  cotton  plant 

adjusts  its  yield  of  lint  to  the  fertility  of  the  soil,  a  small  plant  pro- 
ducing a  small  number  of  bolls  containing  lint  of  as  good  a  quality  as 

that  from  a  larger  plant  bearing  many  more  bolls.  A  hay  crop  is  also 
in  quite  regular  proportion  to  the  fertility  of  the  soil.  This  is  not 

t7^ue^  however^  of  corn.  When  poor  soil  dwarfs  grass  to  half  its  nor- 
mal size,  the  crop  of  hay  is  reduced  by  about  one-half,  but  when  poor 

soil  dwarfs  the  corn  plants  to  half  their  normal  size  it  is  probable  that 

there  will  be  little  or  no  grain  yield,  and  any  ears  that  are  produced 
will  be  small  and  inferior. 

Even  in  the  best  corn-producing  States  there  is  some  land  so  poor 
that  farmers  who  persist  in  attempts  to  grow  corn  on  it  receive  nothing 

for  their  labor.  Such  land,  however,  in  a  few  years'  time  can  be  made 
to  produce  good  corn  crops.  The  growers  who  are  quickest  to  learn 
the  futility  of  attempting  to  grow  corn  on  impoverished  land  are  those 
whose  farms  contain  some  poor  upland  fields  and  some  fertile  bottom 

land.     They  find  it  necessary  to  fertilize  and  renovate  the  poor  fields 

3     AI903   12 
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or  coiitiiio  corn  growing  to  the  })ottoms.  In  most  re^ioiLs  creek 
bottoms  and  river  valleyH  tiie  particularly  adapted  to  corn  growl nj^, 

as  they  usually  have  a  fertile  soil  and  a  subsoil  well  supplicul  with 
moisture. 

Another  explanation  of  the  low  yield  per  acre  on  man}-  farms  is  the 

amount  of  ui»suited  oi'  unimproved  areas  frequently  em})raced  within 
the  boundaries  of  fields  planted  to  corn.  In  many  cornfields  throuj^h- 

out  the  country  may  be  seen  portions  or  spots  on  which  it  is  impossi- 

ble for  corn  to  thrive.  These  may  be  clayey  spots  (PI.  XII,  tig.  '2)^  or 
swampy  or  undrained  areas  (PI.  XII,  fig.  J5),  or  ground  adjacent 

to  timber  (PI.  Xlll,  lig.  1).  It  is  too  great  a  waste  of  labor  to  plow, 

harrow,  and  cultivate  such  unproductive  spots.  They  should  be 

im})roved  so  that  they  will  yield  a  profit,  or  they  should  not  be 

])lanted  at  all.  The  poor  clay  spots  should  be  enriched,  the  swampy 
places  drained  or  tilled,  and  the  corn  should  be  planted  farther  frqm 

the  timber,  with  a  strip  of  timber  grass  next  to  the  trees.  Many  farms 

could  be  made  more  profitable  by  rearranging  the  fields  in  order  to 

make  them  more  uniform  as  regards  moisture  and  ̂ oil  fertility,  so 

that  the  entire  field  may  be  treated  as  the  character  of  the  soil  ma}^ 
demand.  No  field  can  be  well  tended  if  the  corn  rows  extend  through 

a  i)ortion  too  wet  for  cultivation  when  another  portion  is  in  best  con- 
dition for  cultivation. 

MEANS   OF    PREVENTING    SOIL    WASHING. 

More  land  has  been  rendered  unfit  for  corn  growing'  b}'^  the  washing 
away  of  the  surface  soil  than  by  constant  cropping.  Soil  washing 

nuist  be  guarded  against  if  profitable  crops  are  to  be  harvested  from 

the  same  field  for  a  number  of  years,  and  with  proper  attention  in  this 

respect  the  farm  will  become  better  from  year  to  your.  The  effect  of 

heavy  rains  is  to  wash  out  gullies  and  ditches  and  to  carry  awa}^  the  soil 
and  plant  food  as  muddy  water.  If  this  is  allowed  to  continue  unchecked 

the  fertility  is  reduced,  the  soil  itself  is  carried  away,  and  the  land 

becomes  less  productive  from  year  to  year.  One  heav}^  rain  will 
sometimes  carry  away  from  a  field  more  soil  than  a  man  with  a  team 

and  wagon  could  restore  in  a  week.  It  is  to  be  regretted  that  farmers 

in  the  newer  and  more  fertile  sections  of  the  country  are  not  as  wide- 
awake to  the  destructive  effects  of  soil  washing  as  they  are  in  older 

sections,  where  the  farms  have  already  been  injured  by  the  rains  of 
past  centuries,  and  where  constant  attention  is  now  necessary  to  retain 

the  fertilit}'  whicli  is  at  some  expense  put  into  the  soil. 

ROLLING    OK    HILLY    LAND. 

It  should  not  be  supposed  that  because  land  is  rolling  or  hilly  washing 

must  take  place.  Some  very  hill}^  sections  which  have  deep,  porous 
soils,  full  of  humus,  wash  but  little,  and  that  only  when  the  ground  is 
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fiozoii  to  a  ronsidcMuhlo  depth  :md  tluiw.s  on  the  .surface.  Hard  .soiU 

that  do  not  readily  take  up  tlie  water  that  falls  upon  tlieni  wash  much 

inoie  than  loose,  porous  soils,  '^h{^  most,  etl'ective.  means  of  preveritinj^ 
WMshinj^  is  to  cover  the  soil  with  vegetation  and  loosen  the  subsoil  so 

that  the  rainfall  can  penetrate  and  be  a))sorbed  inst(;ad  of  running  off. 
The  rows  of  corn,  moreover,  should  lun  at  right  angles  to  the  direction 

of  the  slope.  Terraces  arc  also  efl'ective  barriers  to  soil  washing,  and 
their  use  is  to  be  encouraged.  These  methods  could  be  profitably 
employed  c)ii  the  sloping  lands  near  the  Ohio  and  Mississippi  rivers.  Jt 
is  the  desire  of  most  farmers  to  have  straight  corn  rows,  and  on  level  land 

this  is  preferable,  but  on  hills  better  success  will  be  obtained  by  run- 
ning the  rows  at  the  same  level  around  the  hills.  This  will  necessitate 

curved  rows,  but  the  curves  will  usually  not  bo  abrupt  enough  to  make 

cultivation  diflicult;  in  fact,  cultivation  is  thus  rendered  much  easier, 

since  it  is  not  necessary  to  plow^  up  and  down  the  hill,  which,  to  prevent 
soil  washing,  should  always  be  avoided. 

ABSORPTION    OK    KAINFALL. 

The  carrying  away  of  soluble  plant  food  and  lighter  portions  of  soil  is 
not  the  only  objectionable  feature  of  soil  washing.  The  water  itself  is 

likely  to  be  needed  during  some  portion  of  the  summer.  By  loosening 
the  subsoil  and  covering  the  surface  with  a  growth  of  vegetation,  the 

soil  can  ])q  made  so  absorbent  that  the  water  will  penetrate  the 

ground  and  be  held  in  reserve  to  sustain  the  growing  plants  during 
times  of  drought.  It  would  seem  that  after  a  period  of  heavy  rainfall, 
during  which  8  or  10  inches  of  water  fell  within  a  month,  the  soil  and 
subsoil  of  all  fields  would  be  alike  saturated,  but  such  is  not  the  case. 

The  condition  of  the  surface  soil  has  much  to  do  in  determining  how 
much  of  the  rainfall  will  be  absorbed.  The  condition  of  the  sul)soil  is 

also  important.  If  its  moisture  has  been  exhausted  by  lack  of  cul- 
tivation and  injudicious  cropping,  it  will  absorb  water  more  slowly 

than  when  it  is  already  moist.  Thus  it  is  that  the  subsoil  of  some 

fields  remains  dry  to  a  depth  of  several  feet  during  a  season  of  heavy 
rains,  while  that  of  other  fields  absorbs  water  in  sufficient  abundance 

to  sustain  crops  during  periods  of  drought.  To  readily  absorb  the 
water  that  falls  during  times  of  heavy  rains  the  surface  soil  must  be 

loose  and  porous,  so  as  to  take  up  the  water  rapidly  before  it  has  time 
to  accumulate,  and  hold  it  thus  until  by  capillary  attraction  it  is  drawn 
to  the  subsoil. 

Some  very  fine  clay  subsoils  are  so  compact  that  they  turn  water 
almost  as  effectually  as  a  slate  roof.  Such  subsoils  should  be  rendered 

permeable,  and  the  most  efl'ective  and  cheapest  wa}^  to  accomplish  this 
is  by  growing  deep-rooted  plants,  such  as  clovers,  alfalfa,  melilotus, 
etc.  The  roots  of  these  plants  penetrate  the  sub.soil  and,  decaying, 
leuve  numerous  ducts  through  which  water  from  the  surface  soil  will 
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pass  to  i^reater  depths.  That  this  is  exactly  what  occurs  is  proved  by 

coinparisons  of  plats  of  ground  on  which  such  plants  have  been  grown 
with  adjacent  plats  on  which  they  have  not  been  grown.  The  former 

plats  are  firm  soon  after  heavy  rains,  because  the  wat(U'  has  found  its 
way  into  the  subsoil,  while  the  latter  plats  remain  nuiddy  on  the 
surface.  Some  subsoils  are  the  reverse  of  those  just  referred  to; 

instead  of  being  too  compaijt  they  are  too  open.  A  subsoil  of  coarse 

gravel  may  allow  the  water  to  pass  through  too  readily,  thus  washing 
out  and  draining  away  the  fertility.  Such  subsoils  are  not  compact 

enough  to  supply  the  surface  soil  with  moisture  by  capillary  attraction. 

Soils  of  this  nature  are  greatly  benefited  by  the  plowing  under  of  vege- 
tiible  matter,  which,  l)esides  adding  greatly  to  the  soil  fertility,  checks 

the  rapid  leaching  through  the  subsoil  and  enables  it  to  retain  moisture 
better  during  dry  weather.  The  application  of  vegetable  matter 

improves  the  fertility  and  physical  condition  of  almost  all  soils, 
regardless  of  whether  the  subsoil  is  compact  or  porous. 

IMPOKTANCE    OF    RETAINING    SOIL    MOISTURE. 

The  amount  of  moisture  needed  to  produce  a  crop  is  much  greater 

than  would  be  imagined.  In  the  case  of  corn,  it  is  sufficient  to 

cover  the  field  with  water  to  a  depth  of  from  10  to  15  inches."  About 
three-lifths  of  this  quantity,  or  from  6  to  9  acre-inches  of  water,  is 
absorbed  by  the  roots  and  exhaled  by  the  foliage  of  the  growing 

crop.*  More  corn  crops  are  cut  short  by  an  insufficient  quantity  of 
available  soil  moisture  than  by  any  other  cause.  This  is  well  demon- 

strated by  the  fact  that  fields  situated  by  rivers  or  lakes  in  such  a  man- 
ner that  the  subsoil  always  contains  sufficient  moisture  seldom  fail  to 

produce  good  corn  crops.  The  greater  portion  of  the  corn-growing 
area,  however,  is  dependent  directly  upon  the  rainfall  for  its  water 

supply,  and  it  is  for  this  reason  that  this  matter  is  here  considered  so 

important. 
After  the  soil  and  subsoil  have  become  well  supplied  with  moisture 

by  the  rains  of  fall,  winter,  and  spring,  the  next  important  consideration 
is  the  means  by  which  it  can  be  retained  in  the  soil  constantly  within 

reach  of  the  growing  crop.  The  effect  of  sunshine  and  wind  is  to  cause 

the  moisture  to  pass  rapidly  from  the  soil  directly  into  the  atmosphere, 
and  unless  cultural  methods  are  employed  to  lessen  evaporation  much 

of  the  soil  moisture  will  pass  into  the  air  without  benetiting  the  crop 

except  in  a  very  slight  and  indirect  way.  For  the  good  of  the  crop  as 
much  of  the  soil  moisture  as  possible  should  pass  into  the  atmosphere 

through  the  plants.  In  this  way  it  will  carry  the  soluble  plant  food 
into  the  plants,  whereas  if  allowed  to  evaporate  from  the  surface  of 

"Ninth  Annual  Report  Wisconsin  Agricultural  Experiment  Station,  p.  99. 

^ Experimental    Investigations    into  the  Amount  of   Water  Given  off  by  Plants. 
Kothamsted  Memoirs,  by  Lawes  and  Gilbert,  Vol.  I. 
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tho  soil  it  will  leave  the  soluble  plant  food  deposited  on  or  near  the 
surface,  where  it  will  be  inaeeessible  to  the  roots  urjtil  it  is  cultivated 

deeper  into  tlu^  soil  or  washed  there  by  su(;c(M^dino-  rains. 
As  the  moisture  from  the  surfa<'e  eva[)orates  it  is  re[)lac<id  by 

moisture,  drawn  I'i'om  greater  de[)ths  by  <*apillary  attraction,  just  as 
oil  is  drawn  throujj^h  the  wick  of  a  lamp  to  replace  that  which  is  con- 

sumed by  the  flame.  The  rapidity  with  which  moisture  will  evaporate 

fiom  the  <^'round  depends  upon  the  condition  of  t\ui  capillai'y  tubes  or 
pores  that  connect  the  surface  with  the  dee|)er  soil.  Any  dry  blankfit 

tlijit  can  be  placed  betw(3en  the  atmosphei'c  and  the  dam[)  soil  will 
check  this  evaporation.  The  most  practical  protection  is  a  co veering 

of  flnely  pulverized  dry  soil  2  or  3  inches  deep.  By  thoroughly 
loosening  the  surface  layer,  the  soil  particles  are  disarranged  so 

that  the  capillary  tubes  are  not  continuous.  In  this  condition  the 

surface  soil  becomes  quite  dry  and  remains  so  without  absorbing 

moisture  from  below,  thus  acting  as  a  mulch  and  retaining  the 
moisture  within  reach  of  the  plant  roots.  It  is  necessary  that  this  soil 

uuilch  be  line,  for,  if  composed  of  clods,  air  circulates  between  them 
and  causes  evaporation  to  take  place  from  the  soil  below  the  surface. 

A  rain,  however,  will  wet  the  surface,  causing  the  soil  to  run  together 
and  crust,  thus  restoring  capillarity.  This  makes  another  cultivation 

necessary  in  order  to  renew^  the  blanket  of  tine,  loose  soil. 

FERTILIZERS   AND   CROP   ROTATION. 

The  question  of  the  chemical  fertilizers  best  suited  to  the  corn  plant 
is  too  broad  for  discussion  within  the  limits  of  this  article.  The  corn 

plant  needs  plenty  of  food  and  for  most  profitable  results  should  be 
grown  on  fertile  soil.  A  soil  lacking  in  plant  food  can,  of  course, 

be  made  to  produce  a  crop  of  corn  if  the  requisite  amounts  of  nitro- 
gen, phosphate,  potash,  and  other  essential  elements  be  added  and  the 

soil  kept  in  a  good  physical  condition;  but  the  growing  of  corn  on 

very  poor  land  is  usually  attended  with  very  little  or  no  profit,  and  the 

application  of  commercial  fertilizers  does  not  permanently  improve 

the  soil.  It  is  usually  preferable  to  spend  a  given  sum  of  money  in 

buying  corn  rather  than  to  make  the  same  outlay  for  fertilizers  in 
order  to  raise  the  crop  on  impoverished  soil.  If  the  soil  is  of  such  a 

nature  that  the  application  of  one  or  a  few  elements  at  a  small  cost 

will  cause  it  to  produce  good  corn  crops,  these  elements  should  be 
supplied;  but  if  the  soil  is  little  more  than  a  foundation,  to  which  must 

be  added  a  large  portion  of  the  necessary  plant  food,  corn  growing 

should  be  suspended  until  the  soil  is  permanently  enriched  by  apply- 
ing large  quantities  of  barnyard  manure  or  by  liberal  and  continued 

growing  and  plowing  under  of  leguminous  crops  rich  in  nitrogen. 

Nitrogen,  which  is  an  essential  element  of  plant  growth  and  the  most 
costly  ingredient  of  chemical  fertilizers,  in  a  free  state  constitutes 
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full r  tit  tli8  of  the  atiJiosphere.  l^y  the  aid  of  inioroHcopic  ori*;aiiiriinH<» 
leu;iiminoiis  plants,  duch  aa  clovers,  vetches,  beans,  peas,  and  the  like, 
extract  nitrogen  from  the  atmosphere  and  store  it  in  the  soil  in  a 

form  available  to  succeeding  crops.  This  is  one  of  nature's  ways  of 
applying-  fertilizer,  and  by  working  in  harmony  with  nature  man  can 

hasten  these  processes  and  render  poor  soils  fertile  in  a  few  years' 
time  and  at  but  slight  expense  other  than  for  labor.  Soils  enriched  by 

the  growing  and  plowing  under  of  leguminous  plants  retain  their 

fertility  well,  but  no  soil,  unless  it  be  a  river  bottom  which  is  fre- 
quently renewed  by  overflows,  should  be  planted  to  corn  year  after 

year.  The  fertility  should  be  maintained  and  improved  by  croj) 

rotation  and  b}'  the  turning  under  of  green  crops,  which  can  often  be 
grown  the  same  season  with  the  crop  grown  for  profit. 

In  sections  where  wheat,  oats,  or  other  crops  are  harvested  in  early 

sununer,  it  is  almost  always  desirable  to  follow  them  with  a  soil- 

improving  crop  that  can  be  turned  under  that  fall  or  the  following- 
spring.  Clover  sod,  turned  under  in  the  autumn  and  then  torn  to 

pieces  and  well  mixed  in  the  soil  by  cultivation  the  next  spring, 
furnishes  one  of  the  best  seed  beds  in  which  to  plant  corn.  This  is 

the  method  employed  by  a  Pennsylvania  farmer,  who  reports  that  his 

yield  has  not  been  less  than  100  bushels  of  corn  per  acre  during  the 

past  twelve  3^ears,  with  the  exception  of  two  seasons.  He  also  prac- 
tices frequent  shallow  cultivation  in  a  manner  well  suited  to  conserve 

the  soil  moisture,  and  is  confident  that  with  average  rainfall  during 

fall,  winter,  and  early  spring  he  can  raise  a  fair  crop  without  any  rain 

from  planting  time  until  liaiVest.  A  field  of  his  corn,  as  seen  in 

August,  1902,  is  shown  in  PI.  XIV,  fig.  1,  when  it  appeared  that  the 

yield  would  exceed  100  bushels  per  acre.  A  later  report  gives  130 
bushels  as  the  average  yield  from  90  acres.  Some  implements  used 

on  this  farm  are  shown  in  PI.  XIII,  fig.  2 — on  the  left  a  4-horse  or 
5-horse  cultivator,  used  in  the  spring  for  loosening  and  tearing  to 

pieces  the  clover  sod  plowed  under  in  the  autumn,  and  on  the  right  a 

planter  made  expressly  to  plant  corn  according  to  this  farmer's  idea 
of  the  best  method  for  his  farm. 

Whatever  may  be  the  system  of  crop  rotation,  all  fields  which  are 

subject  to  blowing  or  washing  of  the  soil  should  be  kept  covered  with 

some  crop  during  the  winter.  This  is  usuall}^  advisable,  even  though 
the  field  is  not  subject  to  blowing  or  washing,  and  if  the  proper  crop 

is  grown  during  fall  and  early  spring  it  will  enrich  the  soil  when 

plowed  under.  If  oats  are  to  follow  a  corn  crop,  clovers,  cow  peas, 

soy  beans,  velvet  beans,  ̂ vheat,  r3^e,  or  some  other  crop  should  be 
planted  in  the  cornfield  at  the  last  cultivation,  or  as  soon  as  the  corn  is 

cut.     Although  such  crops  ma}^  not  have  time  to  make  much  growth, 

«** Bacteria  and  the  nitrogen  problem,"  by  George  T.  Moore,  Yearbook  of  the 
U.  S.  Department  of  Agriculture,  1902,  p.  383. 
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Fig.  1.— Average  Production  Reduced  by  Close  Proximity  to  Timber. 

Fig.  2.— Implements  Used  in  Producing  100  Bushels    of  Corn  Per  Acre. 

Fig.  3.  — Narrow  Shovels  and  Fenders  fur  Early  Cultivation. 
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Fig.  1.  -A  Pennsylvania  Field  that  Produced  Over  100  Bushels  of  Corn  Per 
Acre. 

Fig.  2.— Root  Distribution  at  Silking  Time. 

[Bottom  of  board  represents  soil  surface.] 

Fig.  3.— Injurious  Results  from  Cultivation  Given  After  Ground  had  Become 
Too  Dry. 
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tlu'v  Nvill  proUH'l  i\w  ,M)'\\  (lining  fall,  winter,  and  (»,jirly  .spiin^,  ;hk1 
Htld  lu  its  ft'itility  when  turiuui  under  or  uproot^ul  \)y  ciilt-ivation.  Tlic 
f^rowiiig  of  lumihs,  |)cas,  dovor.M,  etc.,  i.s  a  ji^reat,  licJj)  to  tho  soil  even 

tlioiit^h  {\w.  seed  he  ̂ atlnM-ed  oi-  the  vinos  cut.  for  hay,  hut.  the,  turniiifr 
under  of  the  entiie  crop  enriches  the  soil  to  a  greater  extent  and  on  ])oor 

yoils  causes  a  very  noticea.hU'<  increase  in  yield  for  two  or  more  years. 

FALL    PLOWING. 

Fall  plowing  can  not  he  recommended  foiall  soils  and  localities,  hut 

should  be  more  generally  practiced  than  at  present.  If  a  cover  crop 
or  sod  is  turned  under  in  the  autumn,  decomposition  will  increase  the 

amount  of  plant  food  available  for  the  crop  the  next  summer.  This  is 

true  to  some  extent  even  though  sod  is  not  turned  under,  inasmuch  as 

the  simple  loosening  of  the  soil  admits  atmospheric  oxygen  and  increases 

chemical  action  upon  vegetable  and  mineral  matter.  Fall  plowing  is 

one  of  the  methods  of  combating  grub  worms,  cutworms,  and  corn- 
root  worms,  which  are  often  destructive  to  corn.  Because  the  surface 

of  ground  plowed  in  the  fall  is  drier  at  planting  time  in  the  spring 

than  that  of  ground  not  so  treated,  it  does  not  necessarily  follow  that 

there  is  less  moisture  in  fall-plowed  ground.  The  fall  plowing  has 
enabled  the  rainfall  better  to  penetrate  the  subsoil,  allowing  the  sur- 

face to  dry  more  rapidly.  In  the  spring  fall-plowed  fields  usually 
contain  much  more  moisture,  but  at  the  same  time  have  a  drier  surface 

than  fields  which  remain  undisturbed  until  spring.  In  sections  where 

there  is  much  rain  during  the  winter  it  is  better  not  to  harrow  the  fall- 

plowed  land  in  the  autumn.  This  is  especially  true  of  fine  clay  soils 
that  run  together  and  pack  readily.  In  comparative  tests  of  fall  and 

spring  plowing,  preceding  a  dry  summer,  the  fall-plowed  fields  have 
generally  yielded  better.  The  same  is  true  of  subsoiling.  Deep  spring 

plowing  and  spring  subsoiling  are  likely  to  result  in  diminished  crops, 

especiall}^  if  done  after  the  spring  rains.  The  loosening  of  the  soil  to 
gFeat  depths  admits  air  and  facilitates  the  loss  of  soil  moisture;  it  also 

interrupts  the  capillarity,  so  that  moisture  is  not  as  readily  drawn  from 

greater  depths,  and  during  a  dry  summer  there  is  not  enough  available 
moisture  to  support  a  good  crop. 

DEPTH    OF    PLOWING. 

From  the  above,  it  is  plain  why  there  has  been  so  much  contradictoiy 

evidence  regarding  the  best  depths  to  plow  for  certain  crops.  For  a 
deep,  rich  soil  deep  plowing  is  best.,  providing  it  is  done  in  the  fall  or 

does  not  render  the  soil  too  loose  and  dry.  For  thin  clay  soils  sub- 
soiling  is  better  than  very  deep  plowing,  because  it  does  not  turn  the 

comj)act  clay  to  the  surface,  yet  at  the  same  time  loosens  the  soil  to  a 

good  depth.  The  plowing  should  not  be  at  the  same  depth  from  year 
to  year,  as  by  such  a  practice  the  soil  is  not  mixed  well  and  a  hard 
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surface  is  left  at  tlie  bottom  of  the  furrows  vvliere  tlie  horses  walk  and 

the  plows  dra^.  A  little  subsoil  turned  to  tlie  surface  occasionally 
allows  the  elements  to  act  upon  it,  libenitinj^  plant  food,  and  as  it 

becomes  mingled  with  surface  soil  and  vegetalde  growth  the  s(jil  dt.'pth 
will  be  increased.  To  accomplish  these  dtisired  results  it  is  well  to 

plow  a  little  deeper  each  year  for  several  successive  seasons,  and  then 
for  one  season  ^ive  a  plowing  at  about  half  the  depth  of  the  deepest 

plowiuo;.  It  is  well  to  Imve  the  farm  mapped,  the  various  fields  num- 
bered, and  records  kept  of  the  annual  treatment  and  production  of 

each  lield. 
PLANTING. 

Throuohout  all  corn-growing'  sections  of  the  country  it  is  the 
general  experience  that  corn  planted  early  most  often  gives  the  best 

yield.  Occasionally  later  plantings  yield  best,  but  they  are  excep- 
tions. In  1902  the  writer  saw  fields  of  corn  in  (jeorgia,  planted  in 

February,  that  yielded  40  bushels  per  acre,  and  others  adjoining, 

planted  two  months  later,  that  did  not  produce  5  bushels  per  acre.  In 
the  Northern  States  there  is  little  choice  as  to  time  of  planting.  Corn 

uuist  be  planted  as  soon  as  the  ground  is  sufficiently  warm,  in  order 

that  it  may  mature  before  early  fall  frosts.  In  the  Southern  States 

the  growing  season  is  long  enough  to  allow  planting  at  different  dates, 
thus  lessening  the  likelihood  of  having  the  entire  crop  cut  short  by 

drought.  Growing  conditions  are  more  favorable  in  the  spring,  and 

corn  usually  produces  better  if  planted  at  that  time.  Although  the 
Southern  summers  are  long  enough  to  afford  plenty  of  warm  weather, 

corn  planted  in  the  summer  will  ripen  in  less  time  and  usually  pro- 
duces less  than  if  planted  in  the  spring.  Fields  planted  early  frequently 

escape  attacks  of  the  bud-worm,  while  later  plantings  of  the  same 

year  suffer  severely.  As  the  result  of  many  years'  trials  at  different 
State  experiment  stations  the  best  planting  season  has  been  found  to 

be,  respectively:  Middle  Georgia,  March  15  to  20;  Illinois,  May  11  to 
18;  middle  Indiana,  May  1  to  11;  Kansas,  May  2;  South  Dakota,  May 
10  to  20. 

Corn  should,  of  course,  not  be  planted  in  cold  or  wet  ground  simply 
because  the  calendar  shows  that  the  usual  planting  time  has  arrived; 

but  by  good  drainage,  fall  plowing,  etc.,  every  farmer  should  strive 

to  have  his  land  in  good  condition  to  plant  at  the  proper  time.  Under- 
ground drainage  will  prove  most  profitable  in  the  end,  but  as  this  is 

rather  expensive  it  is  sometimes  desirable  to  use  low,  Hat  land  for  corn 

before  it  is  possible  to  have  it  tile- drained.  Sometimes  such  fields  are 

plowed  in  small  strips  or  ''lands"  4  to  6  feet  wide,  and  a  row  of  corn 
is  planted  on  the  ridge  or  backfurrow  of  every  land.  This  places  the 

plants  above  surface  water,  and  for  this  reason  is  satisfactory  during 
wet  weather,  but  the  high  situation  of  the  stalks  places  them  at  a 

disi¥.lvantage  during  dry  weather.     The  method  of  planting  illustrated 
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ill  Hl;".  .■)  i^JN cs  moic  oi  Mcnil  siidst'iK'tioii  lor  .such  (iclds.  'I'lic.  'rroimd 

i.s  buck  I'll  IT()W(>(1  ill  lauds  M  Ici^t  wide,  inakinj^  th(M(d)y  d(»Jid  furrows 
t'vory  tS  fi?rt.  Ou  cjich  si(l(%  jiud  '2  f(M»t  from  (»jicii  di^jid  furrow,  shallow 

rows  aiv  marked  oil",  aud  in  IhiMU  the  coru  is  plaiilrd.  ]>y  this  method 
{\]v  plants  have  (lraina;^(^  during  wet  weathei-  and  ai'e  better  situati'd 
for  enduriii!'-  di-ou<>ht  than  when  standing-  on  th(^  higher  rid(£es. 

A  littlo  more  euro  ean  be  exercised  to  advantai^c  as  reji^ards  dro])i)in<^ 

a  precise  iunnl)er  of  kernids  and  coverin<^  them  with  mellow  soil  when 

the  plantin<^'  is  done  by  hand,  but  the  labor  saved  by  t\w,  us(i  of  planters 
is  so  onnit  that  for  profitable  corn  orowin**'  tluMr  use  is  indispensable. 
Moreover,  if  the  seed  bed  is  in  the  proper  condition  any  good  planter 
(  an  be  made  to  cover  corn  as  satisfactorily  as  it  can  be  done  with  a  hoe; 

and,  if  seed  ears  having  kernels  of  uniform  size  ha  selected  and  the 

small  kernels  at  tlie  extremities  of  the  ears  be  rejectiMl,  good  modein 

corn-})lanting  machines  can  be  made  to  drop  with  sufficient  accuracy 
for  practical  purposes.  However,  the  yiidd  depends  to  such  an  extent 
upon  the  proper  number  of  stalks  and  their  even  distribution  that  too 

much  stress  can  hardly  be  placed  upon  the  necessity  for  selecting  seed 
ears  having  kernels  of  uniform  size  and  plates  for  the  planter  that  will 

drop  the  proper  number  at  the  required  distance.  P^very  spring  the 

planter  should  ])e  thoroughly  tested  and  adjusted  until   it  will  drop 
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Fi(i.  3.— Planting  system  for  low  wot  land. 

accurately  the  seed  to  be  used.     These  are  some  of  the  many  essential.- 
that  can  be  attended  to  before  the  rush  of  planting  time  arrives. 

DEPTH    OF    PLANTING. 

The  proper  depth  to  plant  nuist  be  governed  by  the  quality  and 

moisture  of  the  soil.  If  it  is  a  stiti',  heavy  clay  containing  plenty  of 
moisture  at  planting  time,  1  inch  is  sufficiently  deep;  but  if  it  is  a  light, 
open,  dry  soil,  3  or  4  inches  is  a  satisfactory  depth.  If  the  corn  is 

planted  deeper  than  4  inches  much  of  the  food  supply  stored  in  the 
seed  will  be  consumed  before  the  young  plant  can  reach  the  surface  and 

expand  its  leaves.  Plants  can  not  be  made  to  send  thinr  roots  deeply 
into  the  soil  by  planting  the  seed  deeply.  They  can  better  be  fortified 

against  dry  weather  by  planting  the  seed  in  a  furrow,  covering  it 
slightly,  and  then  gradually  cultivating  the  furrow  full  of  soil  as  the 

plants  grow.  This  requires  some  care,  however,  as  the  furrow  should 

not  be  tilled  to  any  great  depth  until  the  plants  have  attained  a  height 
of  a  foot  or  more  and  are  in  a  vigorous  condition.  This  method  of 

planting  is  especially  w^ell  adaptinl  to  deep  soils  wdiere  dry  weather  is 
likely  to  prevail  during  the  mitldle  or  latter  part  of  the  growing  season. 
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() 

ih  drill  attached 

Tlic  lister,  the  impkmieiit  vvitli  wliich  a  large  part  of  the  corn  i« 

phuited  ill  the  Prairie  StateH,  fullill.s  tlie  requirementH  of  this  inetliod  of 

planting. 
PLAN'TINU    Wrril    A    LIHTER. 

The  lister  (tig.  4)  is  used  for  planting  tields  that  have  been  thor- 

ughly  plowed  and  also  for  i)lanting  directly  in  last  3' ear's  cornfield  or 
stubble  field  with- 

out pnwious  prepa- 
ration. This  latter 

practice,  however, 
is  not  recommended 

for  shallow  or  stiff 

clay  soils. 
The  results  of  a 

majority  of  the  com- 
parative tests  in  the  deep  soils  of  the  States  just  west  of  the  Missis- 

sippi River  have  been  in  favor  of  listed  rather  than  surface-planted 
corn,  and  the  increased  yield  of  listed  plats  has  been  greatest  in  dry 

seasons.  By  planting  in  a  deep  furrow,  as  is  done  with  a  lister,  weeds 

in  the  corn  rows  are  more  easily  covered  by  cultivation,  and  as  the  fur- 
row becomes  filled  by  cultivation  the  root  system  is  placed  at  a  greater 

depth.  The  corn  is 
thus  better  enabled 

to  endure  drought, 
and  the  stalks  are 

not  so  easily  blown 
down.  On  soils 

where  corn  can  be 

listed  without  previ- 
ous preparation  of 

the  ground,  this 
method  is  profitable 
because  of  the  labor 

saved,  but  it  can  be 

successfully  em 

plo3^ed  only  on  very 
deep,  loose  soils.  When  the  drill  is  attached  to  the  lister,  as  is  shown 

in  the  illustration,  one  man  with  three  strong  horses  can  do  in  one  day 

all  the  work  connected  with  the  planting  of  7  acres  of  corn.  The  drill 

is  so  constructed  that  it  can  be  detached  from  the  lister  and  used  sepa- 

rately. By  this  means  an  additional  man  and  horse  are  required  to 

drill  the  corn  in  the  furrows  made  by  the  lister.  If  the  soil  is  stiff 

and  heavy  it  should  be  well  plowed  and  brought  into  good  condition 

for  planting  before  the  corn  is  listed.    A  lister  or  a  planter  with  lister 

Fiu.  5.— Planter  >Yith  disk  attachments. 
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attiu'hineiit!*  (^g.  r»  and  PI.  XIII,  li^.  -i),  wliich  li.sLs  two  row.s  at 
once  and  makes  a  mark  to  i^iiidc  the  drivei*  on  lii.s  return,  can  then  be 
employed.  Di.sk.s  or  douhle  moldhoards,  .similar  U)  those  .sliown,  coidd 
be  attaehed  to  the  various  makes  of  planters  and  check  lowers,  and 

theiel)y  the  corn  could  be  ])hint.ed  in  the  bottom  of  furrow.s  below  the 

j^eneral  surface  of  the  lield.  For  the  rea.sons  mentioned,  thi.s  method 

of  planting;  would  be  an  improvement  for  many  localities  where  exten- 
sive areus  of  corn  are  yearly  planted  by  means  of  check  rowers  which 

leave  the  surface  of  planted  fields  smooth. 

I'LANTINU    WITH    A    CHECK    ROWEK. 

Perhap6  more  corn  is  now  planted  by  means  of  a  check  rower  than 

by  any  other  device.  Tliis  implement  is  adjustable,  so  that  the  spac- 
ing of  the  rows  and  the  distance  between  the  plants  or  hills  in  the 

row  can  be  regulated  to  suit  the  requirements  of  the  soil.  By  means 
of  tlie  wire  chain  stretched  across  a  field  one  man  and  team  can  plant 

iu  straight  rows  in  both  directions  across  the  field  12  or  15  acres  per 

day,  thus  admitting  of  cross  cultivation.  Corn  planted  iu  this  way 

can  be  kept  free  of  weeds  and  well  cultivated  without  costly  hoeing 

or  tbe  cutting  of  weeds.  A  summary  of  numerous  tests  made  b}^ 
various  St>ite  experiment  stations  shows  that  there  is  practically  no 

difference  in  yield  of  corn  planted  in  hills  of  several  stalks  each  or 

drilled  so  that  the  stalks  stand  separately  in  the  rows,  provided  there 

la  the  same  number  of  stalks  per  acre  in  each  case.  The  former 

system  facilitates  cultivation  and  the  latter  provides  for  a  more  equal 
distribution  of  roots  throughout  the  soil.  Check  rowers  are  best 

adapted  t«  large  and  comparatively  level  fields  free  from  trees  or 

stumps.  Hillsides  and  sloping  ground  can  not  be  planted  in  checks 
without  increasing  the  liability  to  soil  washing. 

DISTANCES    BETWEEN    ROW8    AND    HILLa. 

The  distances  between  rows  and  stalks  or  hills  in  the  rows  affect  to 

a  great  extent  the  production  per  acre.  A  proper  number  of  stalks 

evenl}^  distributed,  so  that  none  will  suffer  from  crowding  and  so  that 

there  will  be  enough  t-o  produce  the  greatest  number  of  well-formed 
e^ars,  constitutes  the  best  stand  for  the  production  of  ear  corn.  If 

planted  thicker  than  this  the  weight  of  atover  increases  and  the  pro- 
duction of  good  ears  decreases.  If  planted  thinner  the  weight  of 

stover  'da  well  as  of  ears  decreases.  Small-growing  varieties  should 
be  planted  thicker  than  varieties  producing  tall  stalks.  The  scope  of 

this  article  precludes  the  giving  of  specific  directions  as  to  the  best 

distances  for  planting  the  various  strains  of  corn,  but  remembering 

that  for  greaU^'st  production  rich  soil  requires  thicker  planting  than 
poorer  soil,  each. farmer  must  determine  the  best  distances  for  his  par- 

ticular corn  and  soil.      In  1897,  ife>98,and  1899  the  Georgia  experiment 



188         YEARBOOK    OF    THE    DEPARTMENT    OF    AGRICULTURE. 

station"  obtained  the  best  resultw  by  having;-  the  rowh  4  fijet  apart  and 
the  stalks  3  feet  apart  in  tlie  row.  In  1900  the  eoncliision  was  reached 

that  for  upland  soils,  capable  of  producin|4"  from  35  to  40  bush(d.s  of 
corn  per  acre,  rows  4  feet  apart,  with  one  plant  every  ̂   feet,  would 

yield  a  larj»;er  quantity  of  ̂ rain  than  any  j^reater  or  less  distance.  Ah 

an  average  for  eight  years  the  Indiana  State  ex[)(U'inient  station* 
obtained  best  results  from  rows  3  feet  8  inches  apart,  with  the  stalks 
lOf  inches  apart  in  the  rows.  On  many  farms  of  slight  fertility  in 

the  leading  corn  States  of  the  Mississippi  Valley  the  annual  yield  is 

considerably  reduced  because  the  corn  is  planted  as  thickly  as  would 

be  advisable  on  fertile  prairie  or  bottom  soils.  Here,  the  thinner 

planting  practiced  in  regions  generally  less  fertile  could  be  adopted 

with  advantage.  Where  the  soil  is  so  poor  as  to  necessitate  the  plac- 
ing of  corn  rows  5  or  6  feet  apart,  it  is  best  to  grow  another  crop 

between  the  rows.  Pindars  or  peanuts,  cowpeas,  soy  beans,  or  other 

leguminous  crops  are  well  adapted  to  this  purpose.  They  enrich  the 
soil  and  do  not  interfere  with  the  growth  of  the  corn. 

The  distance  for  planting  in  a  pfwticular  soil  should  be  decided  upon 

and  the  planter  adjusted  to  plant  accurately  and  regularly.  Spots 

missed  by  the  planter,  as  well  as  those  depleted  by  crows,  insects,  etc., 

greatly  decrease  the  yield  per  acre.  The  custom  of  planting  a  little 
thicker  than  the  stand  of  stalks  desired  is  not  a  good  one.  It  may 

meet  the  requirements  for  small  patches  that  can  be  thinned  by  hand 

to  the  desired  stand,  but  hand  thinning  large  fields  is  too  tedious  to  be 

profitable.  If  the  seed  shows  a  germination  of  97  per  cetit  or  more  in 

a  thorough  germination  test  and  it  is  then  properly  planted  the  stand 

will  be  almost  perfect  unless  very  adverse  weather  ensues,  in  which 

case  all  the  plants  will  be  so  injured  that  the  planting  of  the  entire 

field  again  will  be  preferable  to  .replanting  the  missing  hills  and  will 

be  more  easily  accomplished.  It  is  not  only  a  waste  of  land  to  have 

missing  hills  in  a  cornfield,  but  also  a  waste  of  labor  in  cultivating 
them.  If  a  field  has  been  drilled  in  but  one  direction  and  for  any 

reason  a  poor  stand  is  obtained,  it  can  be  replanted  with  a  check  rower 

set  to  drop  one  kernel  at  a  time  operated  without  the  tripping  chain. 
The  check  rower  is  driven  at  right  angles  to  the  rows  of  the  first 

planting  and  operated  so  as  to  plant  just  as  it  crosses  each  row.  For 

this  purpose  two  men  will  ij^ually  be  required,  one  to  drive  and  one  to 
trip  the  check  rower  as  it  crosses  the  corn  rows. 

IMPORTANCE    OF    THOROUGH    EARLY    CULTIVATION. 

The  most  successful  corn  growers  realize  the  importance  of  thorough 

early  cultivation,  thus  preventing  any  check  in  the  growth  of  the 
plants  because  of  weeds  or  crusted  soil.     The  farmer  should  see  that, 

"Bulletin  51,  Georgia  Experiment  Station,  1900,^.  287. 
^  Bulletin  50,  Indiana  Experiment  Station,  1894,  p.  46. 
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from  the  (inic  ol"  <4ornrnuiti()n  to  (lie  nuituririi^  ol"  the  corn,  tlic  phintn 
air  not  subjected  to  Jiny  unfavorable  coiulitiou.s,  but  mo.  oiveti  jin 
opportunity  to  make  a  steady,  vij^orous  i^rovvth.  If  their  development 

is  checked  from  any  cause*.  th(^y  will  never  fully  recover,  no  matter 
how  favorable  the  later  trtnitment.  As  a  consc({U(;nce  of  heavy  rain- 

fall {\w  stalks  may  incr(;ase  rapidly  in  hcif^ht,  and  at  the  same  time, 
for  lack  of  cultivation  or  of  plant  food,  or  for  other  reason,  they  may 

be  sleiuhu*  or  of  poor  color.  Thrifty  corn  plants  are  thick,  strong, 
and  of  dark  green  color. 

Horse  weeders  and  harrows  should  be  used  when  needed  to  break  a 

surface  crust  or  kill  young  weeds  that  start  before  the  corn  is  u\)  or 

large  enough  to  be  worked  with  other  implements.  During  the  first 
cultivation,  or  while  the  plants  are  very  small,  narrow  shovels  that 

throw  the  soil  but  very  little  should  be  used,  and  fenders  are  usually 

found  desirable  to  prevent  the  covering  of  the  plants  (PI.  XIII,  fig.  3). 

DEPTH    OF   CULTIVATION. 

Many  comparative  experiments  of  deep  and  shallow  cultivation  have 

been  made,  and  on  the  whole  the  results  are  in  favor  of  shallow  culti- 
vation. There  are  but  few  occasions  when  deep  cultivation  is  prefer- 

able. If  excessive  rains  have  packed  the  soil  and  kept  it  water  soaked 

deep  cultivation  will  help  to  dry  and  aerate  the  soil.  Breaking  the 
roots  of  the  plants  must  be  avoided  so  far  as  possible  (PI.  XIV,  fig.  2). 

If  roots  arc  broken  the  plants  will  rapidly  produce  other  roots,  but  it 

will  be  at  the  expense  of  the  vitality  and  food  supply.  After  the  plants 

have  reached  a  height  of  3  or  4  feet,  the  soil  even  in  the  middle  of  the 
rows  should  not  be  cultivated  deeper  than  4  inches,  and  3  inches  is 

usually  better.  For  retaining  soil  moisture  a  loose  soil  mulch  2  or  3 
inches  in  thickness  should  be  maintained. 

FREQUENCY   OF   CULTIVATION. 

The  best'  answer  to  the  question  of  how  frequently  corn  should  be 
cultivated  is  that  it  should  be  cultivated  often  enough  to  keep  down 
weeds  and  to  maintain  constantly  a  loose  soil  mulch  till  the  corn  has 

attained  its  growth.  To  this  end  a  greater  number  of  cultivations 

will  be  necessary  when  rains  at  intervals  of  about  a  week  cause  the 

surface  soil  to  run  together  and  crust.  This  crust  must  be  broken 
and  the  soil  mulch  restored,  or  evaporation  will  soon  rob  the  soil  of 

its  moisture.  It  is  a  mistiike  to  think  that  the  longer  the  drought  the 

more  frequent  should  be  the  cultivations.  After  a  line  mulch  of  about 

3  inches  in  depth  has  been  produced,  its  frequent  stirring  is  not  neces- 
sary except  in  so  far  as  it  is  recjuired  to  keep  weeds  from  starting. 

The  essential  object  of  cultivation  is  to  restore  the  soil  mulch  as  soon 
after  a  rain  as  the  condition  of  the  ground  will  permit.     If  this  time 



190 VEAUHOUK    OF    TllK    DEFAKTMENT    OF    AOKIOU  LTUUE. 

is  rtllovved  to  pass  and  the  ground  becomes  hard  and  baked  dr)',  tho 
crop  will  sutler  greatly,  for  the  cultivation  of  hard,  dry  ground  breaks 

it  up  into  clods,  allowint^  the  air  to  penetrate  to  irvvntav  depth  and 

causini»-  more  injury  tiian  if  such  cultivation  had  not  been  )^iven  at  all. 
All  observant  farmers  have  seen  crops  injured  in  this  manner  (PI.  XIV, 

fig.  3).  Many  crops 

are  cut  short  by  stop- 

ping the  cultivator 
because  the  corn  is 

too  tall  for  the  use 

of  a  double  cultiva- 
tor without  breaking 

down  the  stalks.  If 

the  condition  of  the 

soil  demands  it,  shal- 
Fiu.  G.— Implemeut  for  maiiitaiuiug  soil  mulch  iu  tall  corn.  . low  cultivation  should 

continue  even  though  the  corn  is  tasseling.  Fig.  0  shows  a  convenient 
implement  which  can  be  used  with  a  short  singletree  for  maintaining  a 
soil  mulch  after  the  corn  is  too  tall  for  the  use  of  double  cultivators. 

KINDS   OF   CULTIVATORS. 

With  a  good  riding  or  walking  double  cultivator  one  man  can 

cultivate  as  many  acres  as  two  men  wuth  a  one-horse  cultivator,  and 
with  the  most  improved  t3^pes  he  can  accomplish  the  work  more  easily 
and  fully  as  well.  Because  of  this  saving  of  labor,  double  cultivators 

should  be  used  wherever  practicable.  Two-row  cultivators  equipped 
with  four  gangs  of  shovels  and  drawn  by  three  or  four  horses  are 
meeting  with  favor 
in  the  Central  Prai- 

rie States.  As  these 

complete  the  culti- 
vation of  two  rows 

of  corn  each  time 

they  cross  the  field, 
one  man  can  culti- 

vate 15  acres  per 

day.  Some  of  these 
c  u  1 1  i  A^  a  t  o  r  s  are 

mounted  on  two  wheels  like  two-horse  cultivators,  while  others  made 
for  plowing  listed  corn  are  carried  on  runners  designed  so  as  to  follow 

the  rows  made  by  the  lister.  Very  stumpy  land  or  tall  corn  may 
necessitate  the  use  of  one-horse  cultivators. 

The  kind  of  shovels  with  which  it  is  best  to  equip  either  single  or 

double  cultivators  must  be  determined  b}^  the  character  of  the  soil,  size  of 
the  corn,  and  the  size  and  nature  of  growth  of  the  weeds  to  be  destroyed. 

Fiu.  7. — Sweeps  and  shovels  used  on  a  one-horse  cultivator. 
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Fig.  1.  -The  Prout  Horse  Hoe  or  Hoeing  Machine. 

Fig.  2.— Surface  Cultivator  and  Disk  Cultivator  at  Work. 

Fig.  3.    A  Good  Modern  Double  Cultivator. 
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Fig.  8.— Double  cultivator  equipped  for  surface  cultivation. 

Witliout  exception,  :i!iy  form  of  sliovc^l  found  to  do  good  work  on  a  oiic- 
liorso  cidtival-or  can  he.  jittiic-lied  to  a  double  or  a  two-row  cultivator. 

For  lii^dit,  sandy  land,  .sweeps  ((!«>•.  7)  arc  in  j^rcat  favor,  and  nvo.  of  varioa^i 
widths  from  (5  up  to  lU)  inches.  The  swec^ps  s('ra[)c  along  through  the 
soil  at  a  depth  of  from  2  to  ?>  iiuthcs,  cutting  off  weeds,  and  allowing 

the  surface  soil  to  pass  over  them  and  fall  in  a  lev(d  manner  heliind 
the  cultivator.  The 

same  re^sults  are  ac- 

complished with  a 
double  cu  1  ti  vato  r 

u^ed  in  New  Kng- 
land,  where  it  is 

known  as  a  horse- 

lioe  01"  hoeing  ma- 
chine  (PI.    XV,  fig. 

1).     This  implement  -.izs&l 
was  made  originally 
for  tobacco  cultiva- 

tion, the  long  horizontal  blades  which  extend  toward  the  row  from 
the  vertical  stocks  serving  well  to  reach  under  the  tobacco  leaves  and 
cut  weeds  and  loosCn  the  soil  without  breaking  the  leaves.  In  the 
illustration  the  horizontal  blades  are  under  the  soil  and  can  not  be 

seen.  Shovels  which  accomplish  the  same  purpose  are  used  on  double 
cultivators,  and  in  the  Central   States  are  called  surface  cultivators 

(fig.  8).  In  the  field 
shown  in  PL  XV,  fig. 

2,  the  surface  culti- 
vator was  doing  bet- 

ter work  than  the 

disk  cultivator, 

which  left  nai'row 
strips  of  solid  soil 
that  were  not  cov- 

ered with  fine,  loose 
soil.  All  forms  of 

shovels  should  be  so 

ad j  usted  that  the 
loosened    soil    will 

Fk^.  0.— Homemade  shovels  adapted  to  surface  cultivation  and  weed    make  a  fine  and  CVCn 
destruction.  .  ^  ,  , 

covering  tor  the 
harder  soil  beneath.  The  surface  cultivator  shown  in  fig.  2  of  PI.  XV, 
bears  two  attachments  for  smoothing  tne  soil  behind  the  shovels.  It 

is  a  very  easy  matter  to  have  the  local  blacksmith  so  form  the  cultiva- 
tor shovels  that  the}^  will  accomplish  good  results  in  the  kind  of  soil  in 

which  they  are  to  be  used.     Fig.  9  shows  shovels  modified  at  the  farm 
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blacksmith  shop  tor  use  on  river  bottom  hind,  where  bindweed,  man- 
of-the-eartii,  and  otiier  troid)h\some  weeds  are  hard  to  (control.  The 
horizontal  l)hide  at  the  l)ottom  of  the  shovel  strikers  the  weeds  so 

squarely  that  there  is  little  chance  for  them  to  escapes  by  slippinj^'  by 
either  side,  as  is  so  common  with  ordinary  shovels. 

Almost  all  styles  of  double  cultivators  are  made  either  with  harKlles, 

as  walking- cultivators,  or  with  a  seat,  as  riding  cultivators.  The  latest 

forms  of  riding-  cultivators  are  easily  and  readily  manipulatcul  and  do 
good  work.  PI.  XV,  fig.  8,  shows  a  modern  cultivator,  the  shovels 
of  which  are  shifted  in  unison  to  the  right  or  to  tlui  left  by  a  straight 

forward  pressure  with  one  or  the  other  foot.  Some  cultivators,  which 

require  lateral  pressure  with  the  feet  for  guiding  the  shovels,  are  tiring 

to  the  operator.  A  sunshade  adds  but  little  to  the  cost  of  the  cultiva- 
tor and  makes  the  work  less  irksome.  Such  appliances  should  not  be 

regarded  as  devices  of  the  lazy.  To  do  work  in  a  laborious  manner 
when  it  can  be  done  equally  as  well  and  as  quickly  in  a  pleasant  way  is 

folly.  It  lessens  the  laborer's  capacity  for  work  by  exhausting  his 
energy,  so  that  he  can  do  less  than  he  would  be  capable  of  doing  were 

he  to  perform  it  in  an  easier  way.  No  worker  is  more  entitled  to  the 
advantages  of  mechanical  devices  that  will  ease  his  labor  or  increase 

his  comfort  than  he  who  produces  the  food  supply  of  the  world. 
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Assistant  OniithologiM,  Jiiolof/iral  ,Snrrei/. 

Introduction. 

No  l)irds  hiivc  so  lirm  a  hold  on  public  interest  sis  the  game  birds. 
The  hiws  enacted  on  their  behalf  exceed  in  number  a  hundred  fold 

those  relating  to  other  kinds  of  birds.  Among  game  birds  the  bobwhite 

is  held  l)y  man}'  to  be  preeminent.  Easil}'  accessible  over  a  wide  area 
of  the  countr}^  small  enough  of  size  and  swift  enough  of  wing  to  test 

the  sportsman's  skill,  delicious  enough  to  please  the  epicure,  to  most 
sportsmen  it  is  without  a  peer,  the  king  of  our  feathered  game. 

The  name  '  bobwhite'  is  derived  from  a  fancied  resemblance  to 
this  word  in  the  familiar  utterance  of  the  bird.  It  has  been  adopted 

by  several  writers  because  of  the  inaccuracy  of  the  two  names  hy 

which  the  species  is  usuall}'  known — quail  in  the  North  and  West  and 

partridge  in  the  South.  The  name  '  quail '  properly  belongs  to  a 
smaller  migrator}^  bird  of  a  different  genus,  found  in  the  Old  World, 

the  quail  of  the  Bible  story;  while  'partridge'  in  New  England, 
unix'ersally  applied  to  the  ruffed  grouse,  is  strictl}'  the  name  of  another 
Old  World  genus,  though  also  used  to  designate  the  group  to  which 

bobwhites,  quail,  partridges,  and  other  closely  related  birds  belong. 

The  l)obwhite  ( Colhnts  vrrginianus — PI.  XVI)  is  found  from  southern 
Maine  and  southern  Ontario  to  the  Gulf  of  Mexico,  except  in  mountain- 

ous regions,  which  are  too  cold  for  it,  and  exclusive  of  southern  Florida 

and  southern  Texas,  in  each  of  w^hich  an  allied  race  occurs.  It  ranges 
as  far  west  as  South  Dakota  and  eastern  Colorado.  It  has  been  intro- 

duced into  New  Mexico,  Utah,  Idaho,  California,  Oregon,  Washington, 

and  the  island  of  Jamaica.  The  bobwhite  of  Florida  {Colinus  virgi- 
nlanusflaridanus),  which  is  conlined  to  the  peninsula,  is  a  much  smaller 
and  darker  bird  than  its  Northern  relative.  The  Texas  subspecies 

(Coliniis  virginlanus  texaiius)^  which  is  resident  north  to  western 

Kansas  and  south  into  Mexico,  though  no  smaller  than  the  Northern 

form,  is  less  deeply  colored  and  somewhat  differenth'  marked.  At 
least  ten  subspecies  occur  in  Mexico,  many  of  them  differing  markedly 
in  appearance  from  the  familiar  bobwhite  of  the  United  Stat<}s,  ])ut 

with  no  appreciable  difference  in  notes.  In  the  present  paper  tlie 
Mexican  races  are  excluded,  and  the  Florida  and  Texas  forms  are  not 

distinguished  from  the  connnon  bobwhite. 
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The  avsthotk'  pleasure  derived  from  the  presence  ol'  the  hobwhite  has 
a  certain  definite  value.  Much  money  has  ))een  spent  for  merel}'  the 
enjoyment  of  the  beauty  and  c(jmpcinionship  of  birds.  For  tlie  pro- 

tectio!!  of  ̂ ulls  and  terns  ah)n^'  the  Atlantic  coast  thousands  of  dollars 
have  been  appropriated  at  the  instance  of  bird  lovers  in  whose  eyes 
these  delicate  creatures  are  the  crowning  grace  of  a  marine  landscape. 

To  pastoral  inland  scenes — woodlots  in  a  oreen  mist  of  3'ouno-  leaves, 
sunnner  gniss  fields  and  bushy  pastures,  brown  stu})l)l(;  and  skeleton 

cornfields — the  hobwhite  adds  a  charm,  homely  but  no  less  enjoyable. 
As  it  calls  in  summer  from  the  fence  post  or  runs  fearlessly  across  the 

road,  the  stroller  can  see  it  closely  enouo-h  to  admire  its  trim,  alert 
fiofure,  and  its  tasteful  color  pattern  of  })lack,  white,  and  brown,  set 

otf  by  delicate  tintino-s  of  blue.  Its  mellow  whistle  seems  a  proffer  of 
good-fellowship,  investing  even  a  solitude  with  cheerful  friendliness, 

while  the  plaintive  covey  call,  heard'  in  the  growling  darkness  as  it 
summons  a  scattered  Hock  to  its  nightly  resting  place,  is  one  of  the 

tenderest  of  evening  sounds.  Many  people,  appreciating  these  fea- 
tures of  its  presence,  welcome  the  bird  for  the  pleasure  of  its  compan}^ 

and  arc  readv  to  spend  time  and  money  to  keep  it  undisturbed  in 
their  neighborhood.  The  writer  has  known  several  men  who,  for  this 

purpose,  incurred  considerable  expense  in  posting  land  and  hiring 
keepers  to  prevent  poaching.  There  are  no  doubt  many  who,  in  similar 

ways  but  witli  smaller  outlay,  set  up  some  measure  in  money  for  the 
ji?st]ietic  value  of  the  bobwhite. 

In  three  ways  the  bobwhite  is  of  strictljr  economic  importance — 
as  a  destroyer  of  noxious  seeds  and  insects;  as  a  delicate  and  nourishing 
food;  and  as  an  ol)ject  of  sport. 

The  BoiuvHiTE  as  a  Weed  axd  Insect  Destroyer. 

A  stud}^  of  tlie  bobwhite  was  undertaken  bj^  means  of  field  observa- 
tions, experiments  with  captive  birds,  and  examination  of  the  contents 

of  crops  and  stomachs  in  the  laboratory.  The  results  obtained  ma}" 
be  thus  summed  up:  The  ])ob white  is  probably  the  most  useful  abun- 

dant species  on  the  farm.  It  is  one  of  the  most  nearl}^  omnivorous 
birds,  consuming  large  quantities  of  weed  seeds,  and  destroying  many 
of  the  worst  insect  pests  with  which  the  farmer  has  to  contend.  It 

does  not  injure  grain,  fruit,  or  any  other  crop. 

FOOD    OF    THE    BOBWHITE. 

In  the  investigation  801  stomachs  were  examined,  collected  in  every 

month  of  the  year,  though  mostly  during  the  hunting  season,  and 
obtained  from  21  different  States,  and  from  Canada  and  the  I)istrict  of 

Columbia,  but  chiefl}^  from  New  York,  Maryland,  Virginia,  Florida, 
Ohio,  Indiana,  Illinois,  South  Dakota,  Nebraska,  Kansas,  and  Texas. 



Yetrbook  U.  S.  Dopt.  of  Apruultui.  ,  1903. PLATE   XVI. 

Jlc^,',    Jc.r...l9'i><irte;. 
AMCCMKCC    BALTIMORr. 

BoBWHiTE  IN  Potato  Field. 





TUK    ECONOMIC    VALUK    OF    TIIK    JU)}',\VJI1TE.  195 

As  iiidicjitcHl  ])y  this  iiuilcriaL  llio  bohwhili:  is  notiihlc  for  i\w.  oieut 

variety  of  its  food.  1(  lives  iiuiinly  on  seeds,  fruits,  leaves,  buds, 

insects,  and  spiders,  thout^fh  niyriapods,  crustaceans,  mollusks,  and 
even  ])atrachians  have  been  found  in  its  .stomach.  Tlui  cliaractei*  of 
the  diet  varies  wiih  the  season.  The  [greatest  proportion  of  animal 

nititt(M'  is  taken  in  late  sprin*,^  and  early  summei*.  The  food  for  the 
Vear  as  a  whole,  estimated  from  the  analvsis  of  the  contentsof  stomachs, 

and  calculated  by  volume,  is  divided  thus:  Animal  matter,  14.03  per 
cent;  vegetable  matter,  85.07  per  cent.  The  elements  of  the  animal 

food  are  distributed  as  follows:  Beetles,  G.38  per  cent  of  the  total  food; 

grasshoppers,  2.50  percent;  bugs,  2.83  per  cent;  caterpillars,  0.87  per 
cent;  miscellaneous  insects,  0.48  per  cent;  other  invertebrates,  largely 
spiders,  l.Si  per  cent.  The  vegetable  food  consists  of  grain,  23.64 

per  cent  of  the  total  food;  various  seeds,  chiefly  those  of  weeds,  50.78 

per  cent;  fruit,  8.53  per  cent;  miscellaneous  vegetable  matter,  2.12 

per  cent. 
.SKRDS. 

The  bobwhitc  is  preeminently  a  seed  cater.  Of  its  food  for  the  3-ear 
as  a  whole,  seeds  form  50.78  per  cent,  and  include  those  of  many 
different  plants. 

The  bulk  of  this  seed  diet  consists  of  the  seeds  of  weeds.  Fully  GO 
different  weeds  are  represented  in  the  food  and  constitute  more  than  a 

third  of  the  food  for  the  year  as  a  whole.  Some  idea  of  the  value  of 

the  bird  as  a  weed  destroyer  ma}^  be  gained  from  the  number  of  seeds 

taken  at  a  meal.  Thirt}"  buttonweed  seeds,  200  to  300  smartweed  seeds, 
often  500  seeds  of  sheep  sorrel,  and  700  of  three-sided  mercury  have 
been  taken  at  one  feeding.  Crops  and  stomachs  arc  frequently  crammed 

with  nothing  but  ragweed.  One  bird,  taken  at  Marshall  Hall,  Md., 

November  0,  1002,  had  eaten  a  thousand  ragweed  akenes;  another, 

killed  the  previous  November  in  the  same  place,  had  eaten  an  equal 
number  of  the  seeds  of  crabgrass,  a  troublesome  weed  in  truck  land. 

Birds  have  been  shot  in  Mecklenburg  County,  Va.,  whose  stomachs 
contained  3,000  leguminous  seeds,  mostly  of  tick  trefoil  and  various 

species  of  bush  clover.  Pigeon  grass,  which  is  extremely  common  and 

mischievous  in  truck  land,  is  a  favorite  food.  No  less  than  5,000  seeds 
of  this  troulilesorae  plant  were  found  in  the  stomach  of  a  bird  shot  in 

October,  1002,  at  Pinebrook,  N.  J.  Finally,  a  bo])white  taken  on 
Christmas  Da\%  1001,  at  Kinsale,  Ya.,  was  discovered  to  have  eaten 

10,000  seeds  of  that  abundant  and  obnoxious  pest  of  the  garden,  the 

pigweed. 
A  careful  computation  of  the  total  amount  of  weed  seed  the  bol)- 

white  is  capable  of  destroying  is  surprising  in  the  magnitude  of  its 

result.  In  the  State  of  Virginia  it  is  safe  to  assume  that  from  Sep- 
tember 1  to  April  30,  the  season  when  the  largest  proportion  of  weed 



10()         YEAKHOOK    OF    THK    DEPARTMENT    OF    A(}RICULTUKE. 

seed  Is  coiisunitHl  l)y  birds,  there  are  four  bohwhites  to  the  square 
mih\  or  l()i),S(M)  in  the  entire  State.  The  crop  of  each  of  these  birds 
will  hold  half  an  ounce  of  seed,  and  as  at  each  of  the  two  daily  meals 

weed  seed  constituU>s  at  least  half  the  contents  of  the  crop,  or  a  (juar- 
ter  of  an  ounce,  a  half  ounce  daily  is  certainly  consumed  })y  each  bird. 
On  this  very  conservative  basis  the  total  consumption  of  weed  seed 
by  bobwhites  from  Septeml)er  1  to  April  30  iii  Virginia  amounts  to 
573  tons. 

ANIMAL    FOOD. 

The  bobwhite  is  insectivorous  as  well  as  granivorous.  Insects  are 

eaten  during  every  month *of  the  year,  and  amount  to  14.93  per  cent 
of  the  food  for  the  3^ear  as  a  whole.  "  From  May  to  August,  inclusive, 
when  insects  are  most  numerous,  the  percentage  for  the  period  rises 
to  31.5  per  cent.  The  variety  of  insect  food  is  large.  In  the  present 
investigation  IIG  species  of  insects  have  been  noted  as  entering  into 
the  diet,  a  number  that  will  probably  be  greatly  augmented  by  further 

knowledge.  Furthermore,  the  proportion  of  injurious  insects  habit- 
ually eaten  bv  the  bobwliite  makes  its  services  as  a  destroyer  of  insects 

more  valuable  than  those  of  man}^  birds  v*diosc  percenttige  of  insect 
food,  though  greater,  includes  a  smaller  proportion  of  injurious  species. 
Conspicuous  among  the  pests  which  the  bobwliite  destroys  are  the 

potato  beetle,  the  12-spotted  cucumber  beetle,  the  bean  leaf-beetle, 
the  squash  ladybird,  wireworms  and  their  beetles.  May-beetles,  such 
weevils  as  the  corn  bill  bug,  the  imbricated  snout-beetle,  the  clover 
leaf  weevil,  and  the  IMexicau  cotton  boll-weevil,  the  striped  garden 
caterpillar,  the  army  worm,  the  cotton  worm,  the  boll  worm,  various 

species  of  cutworms,  the  corn-louse  ant,  the  red-legged  grasshopper, 
the  Rocky  Mountain  locust,  and  the  chinch  bug.  Some  of  these  posts 
are  relished,  for  a  dozen  army  worms  or  cutworms  are  frequently  eaten 
at  a  meal.  Thirty  Rocky  Mountain  locusts  have  been  foimd  in  a  single 

crop.  Weevils  are  greatly  sought  after,  47  cotton  boll-weevils  having 
been  eaten  in  a  morning  by  one  bobwhite.  Striped  cucumber  beetles 
are  destroyed  by  the  score,  potato  beetles  by  the  hundred,  and  chinch 
bugs  by  the  tablespoonful. 
From  May  to  August,  inclusive,  beetles  form  17.9  per  cent  of  the 

food  of  the  bobwhite;  bugs,  6.2  per  cent;  caterpillars,  2.4  per  cent; 
grasshoppers,  2.3  per  cent;  miscellaneous  insects,  0.8  per  cent,  and 
spiders  and  other  invertebrates,  1.9  per  cent. 

The  losses  caused  by  some  of  these  pests  show  how  desirable  it  is  to 
protect  a  bird  that  habitually  destroys  them.  The  Mexican  cotton 

boll-weevil  damages  the  cotton  crop  to  the  extent  of  $15,000,000  a 

« Including  1.81  per  cent  of  allies  of  insects,  principally  spidei-s,  with  a  few  snails, 
Crustacea,  and  other  invertebrates. 
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year,"  the  i)()tii(()  Ix'cllc  l(»})s  oft"  Sl(),()()(),()()()  I'l-om  (Ik;  value,  of  the 
potato  crop/'  and  th(r  ('ott-on  worm  lias  h(»cn  knowFi  to  cause  in  a  year 

a  loss  of  J^;i(>,(MM),(iO().  ̂ '  The  chinch  huLf^  and  the  Rocky  Mountain 
locust, '^  SCO ui'j^-es  Ihat  lca\'e  d(^s()hi(ion  in  their  path,  \\iiv(\  each  causc^d, 
in  certiiin  years,  a  loss  of  ̂ l(M),()0(),000. 

l^y  farthi^  <jfreatest  insc^ct  destruction  b}' th(»,  ))o))white  o(;curs  during 

the  l)re(Hlin<;"  season.  Not  only  docs  a  third  of  tlni  food  of  the  adult 
birds  then  consist  of  insects,  as  has  beeri  stated,  l)ut  tlieir  growing 
broods  consume  insects  in  enormous  (quantities.  The  food  of  the 

younu:  of  practic^illy  all  land  birds  contains  a  much  greater  percentage 
of  insects  than  that  of  the  mature  birds;  and  the  amount  of  food  the 

young  require  is  immense  in  proportion  to  their  size.  No  stomachs 

of  young  bo})whites  have  been  examined  in  this  investigation,  but  19 

droppings  that  were  collected  from  two  broods  of  chicks,  on  July  24, 

11)02,  disclosed  a  purel}^  insectivorous  diet. 

GRAIN. 

An  impression  prevails  among  sportsmen  who  have  bagged  most  of 

their  game  on  the  stubble  field  that  the  bobw'hite  eats  little  else  than 
grain.  The  anah\sis  given  above  shows,  however,  that  grain  forms  only 

one-fourth  of  the  food.  Corn  and  wheat  appear  to  be  eaten  in  greater 

quantit}'  than  other  cereals.  The  former  constitutes  19.14  per  cent  of 
the  food,  the  latter  3.04  per  cent.  As  experiments  with  captive  birds 

fail  to  show  an}"  marked  preference  for  either  corn  or  wheat,  the 
disproportion  between  the  two  cereals  in  the  usual  food  is  due  to  some 

other  cause^  probably  the  fact  that  more  corn  than  wheat  is  grown  in 
the  part  of  the  country  where  bobwhites  are  most  abundant.  The 

remaining  cereal  food,  1.46  per  cent  of  total,  is  composed  of  miscellane- 

ous grain,  including  kafir  corn,  sorghum,  millet,  barle}",  oats,  and  rye. 
Grain-eating  birds,  as  a  rule,  are  likel}^  to  do  much  harm  to  crops. 

They  may  pull  up  sprouting  grain,  plunder  the  standing  crop  when  ii: 
is  in  the  milk,  or  forage  among  the  sheaves  of  the  harvest  field.  The 

bob  white,  however,  is  a  notable  exception.  It  is  necessarily  in  the 

period  of  germination  that  grain  is  susceptible  of  the  most  serious 

injur}'.  Nevertheless  not  a  single  sprouting  kernel  was  discovered  in 
the  contents  of  the  crops  and  stomachs  examined  in  this  investigation. 

«  According  to  information  received  l)y  the  Division  of  Entomology  of  the  Depart- 
ment of  Agriculture.  This  is  a  statement  of  the  actual  damage  caused  the  crops  of 

1903  by  the  Mexican  cotton  boll-vveovil,  which,  in  this  country,  is  practically  confined 

to  s;ome  of  the  cotton-producing  counties  of  Texas.  The  damage  is  50  per  cent  of  the 
entire  croj)  of  the  infested  territory,  and  as  the  normal  cotton  crop  of  the  United 

States  is  estimated  to  represent  a  value  of  $500,000,000,  the  j^robable  ultimate  damage, 
when  the  pest,  if  not  checked,  has  spread  over  the  entire  cotton  belt,  may  amount 

to  aV)out  $250,000,000  a  year. 

^  Insects  Injurious  to  Staple  Crops,  })y  E.  Dwight  Sanderson,  1902,  p.  8. 
<^r>ulletin  5,  U.  S.  Entomological  Commission,  p.  7. 

t*  First  Rei^ort  U.  S.  Entomological  Commission,  1878,  p.  121. 
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Some  liekl  oIkm-i  \  laiou-,  iiiuU-  in  i>l>'.'  and  IJMjO  at  Miir.slmll  Hall,  Md., 

give  tontirinatory  e\  idence.  \\'hile  crows  injured  sprouting  corn  ho 
seriously  durin»;Ma3'  that  several  extensive  replantings  were  necessary, 
the  bobvvhite,  which  was  uiuisually  abundant  at  the  same  time  in  the 

vicinity,  was  never  seen  to  disturb  germinatin<^  grain.  No  data  are 
available  regarding  rye  and  millet,  ]>ut  in  newly  sown  buckwheat  lields 

r  Essex  County,  N.  J.,  which  the  writer  saw  ravaged  by  doves,  there 
was  no  sign  of  injury  by  the  bobwhite.     Pu)>lications  on  economic 

rnithology  and  reports  recei^'ed  by  the  Biological  Survey  add  testi- 
mony of  like  character.  It  may  be  safely  asserted,  therefore,  that  so 

lar  as  is  at  present  known,  the  bobwhite  does  no  appreciable  harm  to 

sprouting  grain.  Damage  to  grain  at  any  other  time  entails  a  los.s  of 
a  comparatively  insigniticant  part  of  the  crop. 

In  order,  however,  to  learn  how  far  the  bird  might  injure  ripening 

wlieat,  observations  were  made  for  several  years  at  Marshall  Hall, 

^Id.  Durino'  November  immense  flocks  of  crow  blackbirds  made  such 
havoc  ;n  winter  wheat  that  diligent  use  of  the  shotgun  was  necessary 

to  save  the  crop.  But  no  bobwhites  were  ever  seen  in  the  act  of 

taking  grain.  A  hen  bird  shot  June  IS,  1003,  in  a  field  of  ripe  wheat, 
however,  had  much  grain  in  its  crop,  though  whether  it  obtained  the 

food  from  standing  stalks  or  from  kernels  dropped  on  the  ground  was 
nut  known.  As  the  l)obwhite  iisuallv  feeds  on  the  ground,  the  latter 

source  appears  the  more  probable.  Farmers  whom  the  writer  has  con- 
sulted, who  were  well  aware  that  goldlinches  feed  on  ripening  oats, 

that  English  sparrows  take  wheat,  that  crows  tear  open  iield  corn, 

and  that  red-winofcd  blackbirds  ruin  whole  fields  of  sweet  corn,  say 
that  the  l)obwhite  does  no  harm  to  standing  wheat  or  other  standing 

grain. 
The  bird  is,  however,  a  notorious  stubble  feeder.  Where  fields  of 

wheat  stubble  support  a  rank  growth  of  ragweed,  as  in  some  of  the 

Eastern  States,  the  sportsman  is  most  likely  to  find  a  covey  feeding. 

On  the  Western  plains  no  ragweed  grows  amid  wheat  stubble,  there- 
fore the  birds  are  more  often  found  in  cornfields  where  the  stalks  have 

been  left  standing  after  removal  of  the  ears.  In  such  a  place  at  Badger, 

Nebr.,  six  bobwhites  were  shot  in  November,  1901,  whose  corn- 
distended  crops  contained  in  all  181  kernels.  Birds  that  feed  in  wheat 

stubble  often  take  from  100  to  200  grains  of  wheat  at  a  meal.  A  bob- 
white  was  taken  in  December,  1902,  at  West  Appomattox,  Va.,  whose 

crop  contained  50S  grains  of  wheat,  and  was  distended  almost  to  burst- 
ing. Tliis  habit  of  gleaning  waste  grain  after  harvest  is  beneticial  to 

the  farm,  as  the  germination  of  volunteer  grain  is  not  desirable, 

especially  where  certain  insect  pests  or  parasitic  fungi  are  to  be  com- 
bated. As  the  scattered  kernels  are  often  too  far  afield  for  domestic 

poultry  to  gather,  the  bobwhite's  services  in  this  respect  are  especiall}' useful. 
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ria  IT, 

Tlio  l)()l)\\hi(e  cats  fruit  to  tin'  extent  of  8.r>3  p(*r  cent  of  its  diet  for 

111.'  \viu\  a  very  moderate.  i)roportion  conij)ared  with  the  coi"r(>s[)ondin<^ 
])r(>])ortions  in  the  diets  of  tht^  c:ithird  and  the  cedar  l)ird,  in  whoso  food 

fruit  forms  oni^-half  and  throe-fourths,  respectively,  of  tlie  whole. 
Althouoh  (h(^  amount  of  fruit  eaten  by  the  bobwhite  is  small,  tho 

variety  is  lar<^e. 

Tho  bobwhite  is  seldom  troublcsomo  to  the  horticultui-ist.  Mr. 

M.  15.  Waite,  of  the  Department  of  Aoriculturo,  has  repoiled  its  peck- 
ing into  his  ripening  strawberries  near  Washington;  but  on  the  other 

hand,  birds  that  were  ke^t  for  several  months  in  captivity  for  inves- 
tigation refused  strawberries  at  a  time  when  they  were  imngry.  The 

bobwhite  is  partial  to  w^ild  grapes,  and  so  might  be  expected  to  injure 
cultivated  varieties,  especially  as  its  California  relative,  sometimes  in 

a  flock  of  a  thousand,  plunders  vine3^ards;  but  so  far  as  the  writer 

knows,  cultivated  grapes  have  sustained  no  appreciable  injur}-  from 
bobwhites  in  the  East.  The  period  when  the  largest  proportion  of 

fruit  (23.5  per  cent  of  tho  total  food)  is  eaten  is  not  the  season  when 

man  is  gathering  his  fruit,  but  is  during  December,  and  sumac  berries 

arc  then  the  fruit  mainly  eaten.  Large  quantities  of  dewberries,  wax- 

myrtle  berries,  and  baybcrries  also  appear  in  the  food.  It  ma}'  be 
interesting  to  note  that  the  bobwhite  is  not  nearly  so  f  rugivorous  as 
the  ruffed  grouse. 

LEAVES    AND    BUDS. 

Neither  does  the  bobwhite  approach  the  ruffed  grouse  in  destruc- 
tiveness  of  leaves,  buds,  and  tender  shoots.  It  sometimes  cats  the 

leaves  of  yellow  sorrel  {Oxalis  stricta)^  sheep  sorrel  {Rumex  acetosella), 
red  and  white  clover  (Trifollum pratensc  and  T.  rcpens).  and  cinquefoil 

{Potentilla  sp.).     Captive  birds  ate  grass,  lettuce,  and  chickwced. 

The  Bobwhite  as  an  Article  of  Food. 

The  flesh  of  the  bobwhite  is  juicy  and  of  delicious  flavor,  easily 

digested,  and  highly  nutritious.  It  is  a  very  popular  table  luxury, 
and  is  well  adapted  to  the  needs  of  invalids.  In  families  where  fresh 
meat  is  not  often  available,  it  may  furnish  a  welcome  supply.  No 

game  is  more  popular  in  the  market.  Countless  numbers  %i  bobwhites 

are  sold  every  year.  There  came  to  the  writer's  attention  one  instance 
of  a  single  dealer  in  Washington,  D.  C.,"who  in  the  year  1902  sold 
100,000  of  the  birds.  Still,  the  supply  is  far  short  of  the  demand, 

and  the  price  is  constantly  rising.  In  connection  with  the  present 

(l'J03)  price,  ̂ 8  to  $5  per  dozen,  it  is  interesting  to  recall  Audu])on's 
statement  that  in  1831  these  birds  could  be  bought  for  50  cents  a  dozen, 

and  in  1810  for  12  cents.  "  Then  they  were  found  on  the  tables  of  rich 
and  poor  alike. 

«  American  Ornithological  Biography,  18:>1,  p.  o92. 
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Tin:  lk)mVHiTK  as  an  OiiJEcr  of  Spout. 

Eclwyn  Siuulys  siiys  of  the  bobwhite:  ^'IIo  is  truly  the  kiii^  of  his 
nice,  and  not  only  that,  for,  in  the  opinion  of  hosts  of  enthusiastic 

si)c)rtsnien,  he  is  the  best  bird  that  Hies.""  Another  well-known  sp(>rts- 
nian  writer,  T.  S.  Van  Dyke,  says:  ''Dear  little  ))obwhite  has  brought 
more  re^^t  to  the  l)usiness-wearied  soul,  more  new  life  to  tired  humanity, 

than  nearly  all  other  Ameriean  gmuG  com})ined.''*  The  pursuit  of 

many  other  kinds  of  game  is  possible  oidy  in  the  far-oti'  wilderness  or 
plain,  or  wiiere  traveling  is  difficult  and  lying  in  wait  a  dangerous 

exposure;  but  the  hunting  of  the  libbwhite  belongs  to  open,  accessible 
country,  and  is  not  too  severe  a  tax  upon  nu^i  unbraced  by  a  sedentary 
life.  To  thousands  of  such  men  it  is  the  yearly  means  of  restoration, 

refreshing  the  senses  and  rejuvenating  the  whole  body.  On  the  stub- 
ble tield,  in  pursuit  of  the  bobwhite,  man  and  dog  are  brought  into  close 

companionship.  The  bird  lies  w^ell  to  the  dog  and  offers  an  admirable 
shot.  The  Avinded  covey  crouches  before  the  dog,  often  almost  under 

its  nose;  then,  exploding  like  a  bomb,  tests  the  skill  of  the  hunter  to 

bring  one  of  the  burring,  meteor-like  projectiles  to  the  ground. 
Probably  from  300,000  to  400,000  sportsmen  go  out  from  cities  every 
fall  to  hunt  the  bobwhite.  This  means  a  considerable  expenditure 

of  money,  much  of  which  goes  to  owners  of  good  shooting  land. 
Where  nonresident  licenses  are  required,  with  their  fees  of  from  ̂ 5  to 
^2i>,  the  State  also  derives  an  income  from  the  sport.  Good  hunting 
dogs  are  ̂ vorth  from  ̂ 25  to  ̂ 100,  or  more,  each,  and  the  keeping  of 
many  of  them  is  intrusted  largely  to  farmers,  often  at  a  remunerative 
figure.  The  training  of  these  animals  is  also  an  item  of  expense.  A 
good  breaker  charges  §50,  and  at  that  price  has  all  the  dogs  he  can 
handle. 

Paradoxical  as  it  may  seem,  sportsmen  exert  a  powerful  inliuence 
for  the  protection  of  the  bobwhite.  ]Many  individuals  and  clubs  own 

or  lease  large  tracts  where  thev  maintain  the  birds  and  kill  off  onl}' 
tlie  surplus.  These  enthusiasts  assist  in  the  enforcement  of  game 
laws,  restock  depleted  covers,  and  provide  food  for  the  birds  in  times 
of  scarcity.  Certain  clubs  are  organized  for  the  purpose  of  holding 

iield  trials,  the  object  of  which  is  to  test  the  abilit\^  of  competing  dogs 
to  iind  and  point  birds.  As  retrieving  is  not  required,  the  birds  are 

not  shot.  One  of  the  best-known  patrons  of  tield  trials  told  the  writer 
recently  that  he  had  not  kijled  a  bobwhite  in  ten  years.  A  nun:iber  of 
the  clubs  control  each  a  preserve  of  from  5,000  to  30,000  acres,  on 

which  no  shooting  is  allowed,  and  suitable  measures  are  taken  for  pro- 
tecting birds  and  facilitating  their  propagation.  These  trials  are  held 

in  a  score  or  more  of  States.  More  than  a  hundred  dogs  are  entered 

in  some  of  the  larger  contests,  and  mone}'  is  often  spent  freel}^  in 
furthering  the  sport.  Some  of  the  owners  of  dogs  that  are  entered 
have   preserves   of    their   own,  stocked  with   hundreds   of   pairs   of 

"Upland  Game  Birds,  1902,  p.  5.  &Game  Birds  at  Home,  1895,  p.  17. 



TIIK    ECONOMIC    VALUE    <>K    TIIK    liOUWIlITE.  'iOl 

lK)])whltos.  Thoiisjinds  of  live  birds  for  tiicsc  ])ii imposes  aro  in  (Iciiuind, 

aiul  jit  hiiili  })ric(»s.  If  the  l)ol)\vhit(M'<)uld  be  domcsticaU'd  and  reared 

siu'c-essfully  in  captivity  fcr  sale  for  this  ])ur])o<('.  the  eiiterpri^o  would 

doubtless  be  liii,'"bly  })r()lit4ibl<». 

'V\w  cost  of  t'/ainin<^  a  doj^  for  I  lie  lidd  trial  is  gi-cator  than  ihiit  of 
trainin<;f  it  for  shootin^-.  R<'putiibl(»  handlers  orclinarih'  charj^e  J^iOO, 
and  wealtliy  patrons  of  Hold  trials  employ  high-salaried  trainers,  who 
attend  to  tlu^  doirs  as  carefully  as  race  horses  are  cared  for.  The  licld 
trial  is,  in  reality,  a  doi^  race.  The  do^  that  wins  must  be  able  to  go 

like  a  shot,  and  find  and  point  game  before  his  antagonist  comes  up 

to  him.  Such  an  animal  usuall}'  sells  for  a  price  ranging  from  $300 
to  ̂ 1,000.  In  one  si^rting  paper  a  score  of  winners  (pointers  and 

setters)  arc  advertised,  which  command  stud  fees  of  ̂ 25  to  ̂ 50;  and  it 
has  been  stated  on  good  authority  that  S5.000  was  refused  for  one  of 

these  dogs. 

From  these  facts  it  is  apparent  that  the  hunting  of  the  lx>bwhite  is 

a  sport  of  considerable  im.portance  to  the  health  and  enjoyment  of 

thousands  of  sportsmen,  and  that  in  various  wa^'s  it;  can  be  made 
to  contribute  to  the  prosperity  of  farmers  and  other  people  who  supply 
its  needs.  Every  farmer  has  the  power  to  secure  a  fair  price  from 
hunters  for  the  surplus  birds  that  he  is  Avilling  to  spare.  It  is 

believed  that  if  suitably  managed,  some  farms  of  from  500  to  1,000 

acres  would  34eld  a  better  revenue  from  bobwhites  than  from  poultr}'. 

The  time  is  probably  not  far  oil'  when  farmers  will  try  to  protect 
their  game  birds  from  injurious  hawks,  foxes,  and  human  poachers 

as  diligenth'  as  they  do  their  hens.  The  sportsman  is  generally  will- 
ing to  pay  several  times  more  for  the  sport  of  shooting  his  birds  than 

the}'  bring  in  market,  and  a  farm  on  which  bobwhites  are  sedulously 
guarded  and  the  trespass  laws  strictly  enforced  may  be  made  to  render 

a  steady  income  during  the  hunting  season. 

Preservatiox  of  the  Bobw^hite. 

The  value  of  the  bobwhite  as  a  destroyer  of  weeds  and  injurious 

insects,  as  an  article  of  food,  and  as  an  object  of  sport  gives  impor- 
tance to  the  question  of  its  maintenance.  So  assiduously  is  it  sought 

b}'  sportsmen  and  market  hunters  that  under  lax  laws  it  might  easil\^ 
become  very  scarce,  especially  should  inclement  weather,  a>^  sometimes 

happens,  greath'  impede  the  natural  increase.  On  the  other  hand, 
gallinaceous  birds  are  prolific,  and  with  proper  protection  the  bobwhite 

uiight  be  readily  increased  to  the  point  of  abundance.  West  of  the 
Mississippi  it  has  extended  its  natural  range,  as  more  and  more  land 
has  come  under  cultivation,  until  now  it  is  found  as  far  west  as  eastern 

Colorado.  In  the  East  there  is  considerable  fluctuation  in  its  numbers, 

owing  to  the  far  greater  proportion  of  sportsmen  by  whom  it  is  sought. 
Each  fall  the  birds  are  reported  scarce  or  ])lentiful  according  to  the 

locality  from  which  the  report  is  made.     Within  the  last  few  3'ears 
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severul  projected  Ueld  trials  Ikivc  been  ahuiidonod,  of,  it'  attciii})U;d, 

have  I'aik'd,  }>ccauso  of  scarcity  of  birds.  Hcsidts  natural  causes,  the 
reasons  for  those  irregular  decreases  in  tlie  abundance  of  th(^  birds  are 

to  bo  found  in  diversity'  of  open  seasons,  shootino;  out  of  season, 
excessive  shooting  in  season,  and  unrestricted  shooting  and  tra[)ping 
for  iiiarkot.  Lack  of  uniformity  in  laws  of  adjoining  States  and  in 
some  cases  of  adjoining  counties  makes  their  o1)servance  difficult  and 

their  enforcement  often  out  of  the  question.  With  suita))le  and  more 

uniform  Liws  well  enforced  there  should  ])e  a  regularly  abundant  sup- 
ply of  bobwhites  each  hunting  season  in  every  locality  adapted  to  their 

presence. 
No  other  kind  of  game,  large  or  small,  has  been  the  subject  of  so 

much  legislation,  and  as  there  has  been  little  cooperation  iu  the  matter, 

the  result  is  great  diversity  of  })rotection.  The  open  season  varies  in 

length  from  three  weeks  in  Ohio  to  seven  months  in  Mississippi;  and 
in  North  Carolina,  where  each  county  has  its  own  lav/,  there  are  five 

counties  in  which  the  bird  ma}-  be  shot  at  any  time  of  the  3n"^ar.  It  is 
gratifying  to  note  that  in  11)03  the  open  seasons  were  shortened  by  New 

York,  Illinois,  Kansas,  Texas,  and  Virginia.  Other  States,  especially 

those  of  the  South,  should  follow  this  example.  In  ord(^r  that  the  laws 

may  bo  respected,  an  ell'ective  system  of  State  game  officials  should  be 
established  in  ever}'  State  where  it  is  lacking.  A  number  of  States 
depend  solely  on  county  officers  for  enforcement  of  game  laws;  but 
experience  has  shown  that  without  a  central  State  organization  and 

special  game  wardens,  the  game  law  is  apt  to  be  largely  a  dead  letter. 

Finally,  market  hunting  should  be  curtailed,  or  perhaps  at  least 
temporarilv  abolished,  and  modern  restrictions  on  sale  and  export 
imposed. 

Although  the  bobwhite  is  hard}-,  has  enormous  fecundity,  and 
takes  kindl}^  to  civilization,  encouragement  and  propagation  of  the 
bird  is  not  an  easy  undertaking.  During  the  breeding  season,  as  well 

as  in  severe  winters,  it  has  to  struggle  hard  for  existence.  Mowing 

machines  destroy  its  nests,  crows  steal  its  eggs,  and  domestic  cats,  as 
well  as  foxes  and  certain  hawks,  prey  on  its  voung..  During  the  winter, 

especially  in  the  northern  part  of  its  range,  it  is  sometimes  destroyed 

in  great  numbers  by  deep  and  crusted  snows.  The  greatest  need  in 
severe  weather  is  a  food  supply  that  will  not  be  rendered  inaccessible 

by  a  heavy  >;nowfall.  The  berries  of  sumac,  wax  mvrtle,  and  ba}-- 
berry,  and  the  hips  of  the  wild  rose  furnish  a  palatable  supply  of  such 

food.  Bay  berry  and  wax  myrtle  are  eaten  eagerl}^  along  the  coast 

where  they  thrive,  but  sumac  is  generall}'  the  most  important  of  these 
staples.  Nine-tenths  of  the  food  of  a  dozen  bobwhites  shot  in  North 
Dakota  during  December  consisted  of  the  bright  carmine  berries  of 

the  sumac,  some  of  the  birds  having  eaten  from  200  to  300  of  them. 

The  food  supply  can  be  improved,  and  owners  of  game  preserves  and 
others  who  wish  to  have  the  bobwhite  as  a  neighbor  can  insure  the 
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pivscnco  of  a  orcjitcr  niiinl)ii-  of  l)irds  to  {\iv  ucvv  if  tlu'V  ̂ vill  ;i(l(;})t 
thi:i  ni(\'ins  of  socuriny-  (Ihmii.  Id  tho  Northern  States  Inickwhciit 

plantrd  laic*  will  i;i\(*  an  alnmdaiicc  of  food  for  the  youii*,^,  frrowin<^ 

birds.  In  damp  .situations  (•]iinl)ino-  false  buckwheat  and  sniartwecd 
yield  them  an  excellent  support  that  will  contiiuu)  well  into  the  winter. 

In  (he  South  the  cowjx^a  makes  a  <^ood  winter  supply,  and  millet,  kalir 

corn,  and  hald  hai-ley  plantt^d  late  ai-e  ;dso  (^xc(dlent.  Hairy  vetch, 

alfalfa,  lick  trefoil,  Japan  clover,  and  the  hojr  peanut  furnish  excel- 
lent food  for  the  bo})wliite.  Sunllower  and  ragweed  seeds  nvv  also 

palatable  and  nutritioui^.  Acorns,  chestnuts,  and  beechnuts  are  utilized, 

especially  by  those  birds  that  arc  kept  in  the  woods  by  gunners.  In 
Florida  pine  seeds  arc  eaten  in  winter.  During  summer  the  running 

blackberr}^  is  an  important  article  of  food. 

Suitable  cover  is  especially  important  in  order  that  tlic^.  lairds  ma}' 

escape  from  hawks.  Thickets  of  rose,  blackberry  briei's,  holly,  laurel, 
and  cat  brier,  adjacent  to  the  birds'  feeding  grounds — that  is,  along  the 
edges  of  lields — afford  the  best  refuge  from  winged  enemies.  Young 
pine  woods  are  the  safest  retreat  when  the  enemy  carries  a  gun.  If 

grain  is  provided  in  winter  for  the  birds,  it  should  be  scattered  along 

the  edge  of  cover,  so  that  they  will  not  be  imperiled  when  they  take  it. 
The  birds  must  have,  also,  good  roosting  places.  An  ideal  situation 
is  a  field  covered  with  broom  sedge,  intermingled  with  briers.  A  good 

water  supply  is  of  course  essential. 

Experience  has  shown  that  in  suitable  situations  tlie  bobwdiitc  will 
thrive  if  a  chance  be  given  it,  and  the  friends  of  the  bird  should 
see  that  such  a  chance  is  afforded.  The  Audubon  societies,  wnth  a 

total  membership  of  65,000  to  70,000,  which  cherish  the  bird  for 

the  pleasure  it  brings  to  63^6  and  ear;  the  sportsman,  who  loves  the 
whirr  of  its  brow^n  wings  bursting  from  the  stubble;  and  the  farmer, 

whose  enemies  it  destroj^s  and  whose  resources  it  enriches,  should  w' ork 

together  to  secure  for  its  preservation  laws  adequate  and  generall}' 
enforced. 

Sf:EDS,  FRUITS,  INSECTS,  ETC.,  EATEN  BY  THE  BOB  WHITE. 

Seeds. — Scrub  pine  {Plmcs  virginiaija);  long-leaved  pine  {P.jyalustris);  slender  paspalum  {raspahnn 
setaccum)  and  other  paspalum  species;  crab  grass  {Ponicum  sanguinale);  slender  fingcr-gra.ss  (/'.//t- 
Jormc);  barnyard  grass  (P.  crus-galll);  barbed  panicum  (P.  barbulatum);  tall  smootli  panicuin  (P. 

virgatum);  spreading  panicum  {P.  proUJerum);  witch  grass  (P.  capillarc);  j-ellow  foxtail  gra^s  {CIix- 
tocldoa  glauca);  green  foxtail  grass  (C.  viridis);  timothy  {Plileum  i)raten$e);  sheathed  rush  gra'-s 
(Sporobolns  vagiinvjionis);  slender  ppike  gr§^ss  {Uniola  la.ra);  wild  rice  {Zizania  aquatica);  sedge 

{Ci/prrus  sp.);  ni.sh  {Scirpiis  sp.);  tus.'^ock  sedge  (Cnrrx  ffricta);  skunk  cabbage  {Spathgcwa  f>rfida); 
swamp  oak  [Quercns imhistris);  white  oak  (Q.  alba);  live  oak  (Q.  virginiaua);  beech  [Fagiis  anicricG7m); 

hornbeam  {C'arpinus  caroUniana);  chestnut  {Castanca  drutdta);  sheep  sorrel  {Rktiicx  acctosclla);  dock 
{Pumcx  crU-pus);  pcrsicaria  {Pobjgovnm  lapatfiifoUinn);  Pennsylvania  persicaria  {P.  pcnns'jlvmjirum); 
smartweed  (P.  hydropipcr),  knotweed  (P.  aviculnrc);  black  bindweed  (P.  coin'olvuhts);  climbing  false 
buckwheat  {P.  scandens);  pigweed  (Clienopodiiim  album);  rough  jjigwecd  {Amaranihus  rctroflcxus); 

carpetweed  {Mollugo  rcr'icillnta);  com  cockle  {AgroBtcmma  githago);  chickwced  {Alsine  vudia); 
charlock  {Paphnnus  raphauistnnn);  witch-hazel  {namamclisvirginiajia);  acacia  (.clcacm  sp.);  redbud 
{Ccrcis  caiiadaifiii),  sen.sitive  pea  (C\i*s<a  victilans);  piirlridge  pea  {C.  dianufcri^ta);  cowpea  ( T7£/?ja 
caijang) ,  garden  pea  {Pisum  satirum);  lima  l)ean  (Pltn^icolus  ltiiiaiiit>);  red  clover  {Tri/oUnm  pra- 

tcjisc);  Avhitc  clover  ( J",  repais);  undetermined  Cassia  seeds;  lupine  (Lmjjj/ihs  sp.);  trefoil  (Loiussp.); 
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psoiali-ii  {I'noraUa  «{>.);  linust  trtt-  {l^ubuiui  i>feu(lacacia);  Florida  coffee  (Seaban  inacrocarpa) ;  tick 

tivfoil  (Mcibomia  nudijlura);  tit-k  trefoil  {M.  yrandijlura);  hairy  bush  clover  (Us-j,edtZ4i  hirtti);  creep- 
ing bush  clover  (f..  rtpens);  bush  clover  (/..  violacea);  Jupaii  clover  (L.  nfriatti);  vetch  (Virin  Hp.); 

hug  iK-aiuit  (F(dcata  cuinom);  down^' milk  pen  {GaUidia  Vdlubilix);  prairie  rhynchosia  (/;rA//«<7ioam 

UUiJ'olia);  trailing  wild  bean  (Strophugti/lcs  fulvohi) ;  innk  wild  beau  (,S.  Hm6c//<i/a);  cranesbill  (Gera- 

jiiamciirolinianum):  yellow  sorrel  {OjcuUs  stricta) ;  Texas crotoii  (Croton  texauis);  three-sided  im;rcury 

{Acali/pha  (jmcilem);  spotted  spurge  {Euphorbia  maculata);  flowering  spurge  (A',  corollata) ;  red  maple 
{Aciu-rabram);  box  elder  (. 4.  neyuntfy);  jewel  weed  {Inipatiens  np.);  sida  (Sida  spinosu);  violet  {Viola 

sp.);  a^h  (Fraxiiiusi^p.);  morning  glory  {IpomwaHp.);  bindweed  {Convolvulus  sp.);  grommell  {Litho- 
spennuiii  officinale);  corn  grommell  {L.  arveiisc);  jjuccoon  {L.  canescats) ;  vervain  (  Verbcua  atricta). 

Fri'ITs.— Saw  palmetto  ( Siibal  serrulata);  cabbage  i)almetto  {S.  palmeUo)  •  Solomon's  seal  ( pDlijyonatum 
sp.);  t^reenbrier  (S»u7a.c  sp.);  wax  myrtle  {Myrica  cerijera);  bayberry  {M.  carolinaiffiis);  red  mulberry 

{Moms  rubra);  sasj?afra.s  {Sassafras  sassafras);  thimbleberry  {Rubus  occidentcdis);  highbush  blackberry 

{R.  villosus);  dewberry  {R.  canadensis);  strawberry  {Fra<jaria  sp.);  rose  {Rosa  sp.);  haw  {Cratu-gus  sp.); 
apple  {Pijrusmalus);  cultivated  cherry  {Prunns  sp.);  wild  black  cherry  (P.  serotina);  poison  ivy  (Rhus 

radicans);  dwarf  sumac  (A',  copallina);  staghorn  sumac  {R.  hirla);  scarlet  .sumac  {R.  glabra);  holly 
{Ilex  opaca);  black  alder  (/.  vcrticillata);  climbing  bittersweet  {Celastrus  scundens);  frost  graite  (  Vitia 

cordifolia);  flowering  dogwood  {Cornusflorida);  sour  gum  {Xi/ssa  sglvalica);  checkerbcrry  {Caulthcria 

jn-ccandH'us);  huckleberry  {Gaglussaccia  sp.);  blueberry  (  Vaccinium  sp.);  ground  cherry  {Physalis  sp.); 
nightshade  {Solanum  nigrum);  elder  {Sambucns  canadensis);  black  haw  {Vibnrijum  j)ruiiifolium); 

honeysuckle  {Lonicera  sp.);  partridge  berry  {.VitchcUa  repcns);  sjvr.saparilla  {Avalia  sp);  Virginia 

creeper  {Partlienocissua  quinqnef alia);  ha.»ta.n\  pennyroyal  (  Trichoslcmadlehotomum);  rib  grass  {Plantago 

lanceolata) ;  button  weed  {Diodia  teres);  trumpet  creeper  (  Tecoina  radicans);  orange  hawkwced  {Hiera- 

cium  aurantiacum);  marsh  elder  (7m  c//m/a);  great  ragweed  {Ambrosia  trijida);  ragweed  {A.  artemi- 

siufolia);  everlasting  {A)dcnnaria  carpathica);  sunflower  {Hclianthus  annutis);  crownbeard  ( ]'erbcsina 
sp.);  beggar  ticks  {Bidens  sp.). 

Insects  and  other  is\ERTEBR\TEii.— Beetles  {Coleoptera):  Ground  beetles  {Ilarpalus  pennsylvanicus, 

IT.  caliginosus,  Anisodactylus  rusticus,  A.  baltimorcnsis,  Agonoderits  pallipcs,  Platynus  cxtensicollis, 

Scarilts  subterraneus,  Amarasp.,  Casmonia  jmw sylvan ica);  Colorado  potato  beetle  {Doryphora  dccem- 
lineata);  locust  leaf-mining  beetle  {Odontota  dorsalis);  flea  beetle  {Disonycha  quinqucvittaia);  spinach 

flea  beetles  (/).  xajdhomcUvna,  D.  mellicollis,  (Fdionychis  Jim.briata);  throe-lined  potato  beetle  {Lcma 

triliiieata);  leaf  beetle  {Xodonota  tristis);  grape-vine  cohispis  {Colnspis  brunitca);  leaf  beetles  {Chryso- 

mela  pulchra,  C.  stduralis,  Microrhopala  vittata,  Cryptoccphalus  vcnuttus);  golden  tortoise  beetle  {Copto- 

cycla  bicolor);  striped  cucumber  beetle  {Diabrotica  vittata);  twelve-spotted  cucumber  beetle  {D. 

12-punctata);  bean-leaf  beetle  ( Cerotoma  trifurcata) ;  Mexican  cotton  boll-wcevir(.4;i^/io?iom«s  grandis) ; 

Fuller's  rose  beetle  {AranUgusfulleri);  bill  bug  {Sphenophoriisparvalus);  corn  bill  bug  {S.  zea',  auct.); 
weevils  {Centrinus  sp.,  Tanymccus  confertus,  Chalcodermns  eollarii^,  Theccsternus  humeral  is);  imbricated 

snout  beetle  {Epiaerus imbricatus);  clover-leaf  weevils  {Phytonomus punctatus,  Sitoneshispidulus);  May 
beetle  {Lachnosterna  triatis);  leaf  chafers  {Diplota.vis  sp.,  Anomala  sp.,  Scrica  sp.,  Aphonus  sp.);  dung 

beetles  {Aphodiusinqninatus,  Onthophagus  pennsylvanicus);  click  beetles  {Mclanotus  communis,  Dras- 

terius  elegans,  Agriotes  sp.,  Corymbitcs  sp.);  histerid  beetle  {Ilisteridiv);  darkling  beetle  {Bhipstinus 

sp.);  ladybirds  {Ilippodamia  2)arenthesis,  Coecinella  sanguinea,  Adalia  bipunctata);  squash  ladybird 

{Epilaehnnborcalis);  rove  beetles  {Staphylinidoe);  soldier  beetle  {Chauliognathus pennsylvanicus);  red 
milkweed  beetle  {Tetraopes  tetraophthalmus). 

Bvus  {Hemiptera).— Chinch  bug  {Blissus  leucopterus);  false  chinch  bug  {Xysius  angustatus);  stink 

bugs  {Euschistus  tristi^mus;  E.  variolarius,  Podisus  sp.,  Brochymcna  sp.,  Xczara  hilaris,  Jlormidca 

lugens,  IFymenarcys  nervosa,  H.  lequalis,  Tliyanta  custator,  (Ebalus  pugnax,  Trichoprpla  semi  vittata,  Ochus 

ddius,  Peribaluslimbolarius);  shield-backed  bug  {Scutellerida.');  tarni-hed  plant  bug  {Lygus pratensis); 
negro  bug  {Corimelienn  sp.) ;  assassin  bug  {Apiomerus  crassipes);  bugs  {Alydus  eurimis,  Corizus  sp., 

Enthoctha  galeafor);  leaf  hoppers  {Deltocephalus  sp.,  Proconia  sp.,  Dicdroccphala  sp,,  Oncometopia 
lateralis). 

Gf.a?suoppers,  etc.  {Orthoptera). —Cric\;.et  {Gryllus  sp.);  meadow  grasshoppers  {Xiphidium  sp., 

Orchclimum  sp.,  Scudderia  sp.) ;  katydid  {mcrocentrum  sp.);  walking  stick  {Phasmida-);  grouse  locust 

{TcttLvsp.);  two-lined  locust  {Mclanoplus  bivittata,  M.  scadderi);  red-legged  gras.shopper  (.1/. /t'HHtr- 
rubrum);  lesser  migratory  locust  (3f.  atlanis);  Rocky  Mountain  locust  {.¥.  spretus);  American  locust 
{Schistoccrca  americana) . 

BrTTEKFLiES,  ETC.  {Lcpidoptcra). —Cottonv.-orm  {Alatiama  argillacea);  boll-worm  {Heliothisarmiger); 

striped  garden  caterpillar  {Mamestra  legitima);  yellow  bear  {Diacrisia  virginica);  pyralid  {Tholcria 

reversalis);  purslane  sphinx  {Deilephila  lineata);  Southern  tobacco  worm  {Phlegethontius  Carolina); 

angle-wing  caterpillar  {Junonia  CQ:nia);  angle-wing  pupa  (  Vanessa  sp.). 

Miscellaneous  insects.— Corn-louse  ant  {Lasius  sp»);  pavement  ant  {Tctramorium  csespitum);  black 

ant  {Camponotus  j^cnnsylvanicus);  gall  flies  {Cynipidiv);  ichneumon  flies  {Ichnenmonid,v);  insect  egg 

parasite  {Proctotrypes  sp.);  black  wasp  {Tiphia  inornata);  crane  flies  {Tipulida:);  May  flies  {Epheme- 

ridai);  flesh  fly  {Lucilia  cxsar);  robber  flies  {Asilida.'). 

Miscellaneous  INVERTEBRATES.— Ground  spiders  {Lycosidiv);  harvest  spiders  {Phalangids-),  centi- 

pedes {Chilopod  a);  thousandlegs  (Ja/HS  sp.);  snail  {Pupa  armifera);  pond  snail  {Succinea  avara); 

crayfish  {Cambarus  f^p.). 
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III  Clidnjc  of  Cotion  BoU-Wccvil  Jrircfit!r/atloris,  JXvisimi  of  Kntoiiudorjy. 

INTUODUCTOUY. 

The  boU-wccvil  is  undoubtedly  the  most  serious  menace  that  tlie 
cotton  planters  of  the  South  have  ever  been  compelled  to  face;  indeed 

it  is  dou])tful  if  an}'  other  insect  cv^er  caused  such  j^rave  fe^irs  for  an 
agricultural  indllstr3^  It  was  generally  considered  that,  until  the 

appearance  of  the  pest  in  Texas,  there  were  no  apparent  difficulties  to 

prevent  an  increase  in  cotton  production  that  would  keep  up  with  the 

enlarging.demand  of  the  world,  until  probably  at  least  twice  the  present 

normal  crop  of  about  10^-  million  bales  should  be  produced.  Now, 
however,  in  the  opinion  of  most  authorities,  the  weevil  has  made  this 

possibilit^v  very  doubtful,  although  the  fear  in  many  localities  that  cot- 
ton culture  would  have  to  be  a])andoned,  at  first  entertained,  has  gen- 

erally given  way  to  a  more  hopeful  feeling.  Nevertheles^s,  conservative 

persons  who  have  studied  the  situation  agree  that,  unless  contingencies 

at  present  unexpected  take  place,  the  pest  will  soon  cause  an  increase 
in  the  price  of  cotton  throughout  the  world. 

The  difnculties  in  the  way  of  controlling  the  boll- weevil  lie  as  much 
in  its  habits  and  manner  of  work  as  in  the  peculiar  industrial  condi- 

tions involved  in  the  production  of  cotton  in  the  Southern  States.  The 

weevil  lives  in  all  stages,  except  the  imago,  within  the  fruit  of  the 

plant,  well  protected  from  any  poisons  that  might  be  applied,  and  in 

the  imago  stage  takes  food  only  normall}'  1)}'  inserting  its  beak  within  the 
substance  of  the  plant;  it  is  remarkabl}^  free  from  the  attacks  of  para- 

sites and  diseases;  it  occupies  but  fourteen  da3's  for  development  from 
egg  to  adult,  and  the  progeny  of  a  single  pair  in  a  season  may  reach 
134  millions  of  individuals;  it  adapts  itself  to  climatic  conditions  to 

such  an  extent  that  the  egg  stage  alone  in  November  may  occup}^  as 
much  time  as  all  the  immature  stages  together  in  July  and  August- 
all  these  are  factors  that  combine  to  make  it  one  of  the  most  difficult 

insects  to  control.  To  intensif}^  the  situation  there  have  been,  until 
recently,  the  low  price  of  cotton  and  consequent  small  margin  of  profit, 

practicall}^  prohibiting  the  use  of  any  direct  means  of  control,  and  the 

defective  tenant  system  of  labor,  so  conservative  ns  to  be  almost  unal- 

teral)l\'  opposed  to  the  changes  in  plantation  practices  that  are  now 
necessary  in  order  to  produce  the  staple  profitably.     ̂ loreover.  the 205 
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weovil  ivaclu'd  Tt'xus  at  vviiut  would  luivc  beon,  from  other  considera" 
tions,  the  most  critiftil  staj^o  in  tho  historv  of  cotton  producti(Mi  in  the 
State.  Tho  natural  fertility  of  the  cotton  lands  of  the  State  had  been 

so  great  that  phmters  had  generally  neglected  such  matters  nii  varieties, 
seed  selection,  rotation,  and  fertilizers,  which  must  eventually  receive 

consideration  in  any  cotton  country.  In  general,  the  only  seed  used 

in  planting  was  from  the  crop  of  the  preceding  year,  unselected  and 
of  absolutely  unknown  variety.  Although  it  is  by  no  means  true  that 
the  fertility  of  the  cotton  lields  of  the  State  had  been  exhausted, 

nevertheless  on  many  of  the  older  plantations  the  wasteful  system  of 

tillage  had  brought  about  a  condition  which  combined  with  the  deter- 
ioration of  the  seed  in  use  to  make  changes  necessarv  in  order  to 

continue  the  industry  upon  a  profitable  basis. 

TEKRITOHY    AFFECTED. 

Up  to  October,  IDOo,  the  weovil  hud  not  been  found  outside  of  the 
State  of  Texas,  except  in  the  instance  which  occurred  in  August  at  the 

tvCCWi  MrCiTCD  ARC  A 

—  —  — .— dy>»,r  or  -HZ  y/n:yiL  area  iniooj. 

;  ̂      — -  .  —  .  —  uMi  T  cr  Ttl£  HZEI/:i.  AREA  IN  1301. 
\  — .......  ijMjr  or  r»c  wm^vL  aksa  /,'/  isss. 

ME.XICO 

Fk;.  10. — Area  infested  by  the  cotton  boll-v:eevil. 

Louisiana  Sugar  Experiment  Station  at  Audubon  Park,  in  the  environs 

of  New^  Orleans."  In  that  case  the  circumstances  led  the  Louisiana 
authorities  to  believe  that  the  pests  were  purposely  placed  in  the  cotton 

plats  by  some  interested  person.  Hovv^evcr  this  may  be,  the  station 

authorities,  in  a  prompt  and  wxU-advised  manner,  destro3^ed  all  the 
cotton  of  the  experimental  plats  by  gathering  tho  fallen  fruit,  uprooting 

and  burning  the  plants,  and  subsequently  plowing  and  Hooding  the 

land  after  it  had  been  thoroughly  sprayed  wath  crude  petroleum.  As 
there  are  no  cotton  fields  within  10  miles  of  Audubon  Park,  and  several 

examinations  of  the  nearest  ones  b}-  the  station  entomologist  have  failed 

f'  More  recently,  however,  December  10, 1903,  the  station  entomologist  of  Louisiana, 
Prof.  II.  A.  Morgan,  has  found  two  isolated  points  of  infestation  in  Pabine  Parish. 
Energetic  means  have  been  taken  to  eradicate  these  two  colonies. 
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to  r<'\('al  smy  >vcc^\'ils,   il    i,--  wvy   pio'Dalilc   lliat  Mic  colony  has  boon 
complclvly  cxtcrnii Mated. 

Tlu*  ma])  (lii^^  1<>)  sIionvs  11u\  territory  at  j)re.sent  afrectcd  l>y  the 
b()ll->V(M>\  il  in  relation  to  the  tot:'J  area  devoted  to  cotton  in  the  United 

IStutes.  'lUr  nosirost  approach  to  the  Louisiana  line  is  in  the  innucdiate 
vicinity  of  Teneha,  Tex..  IT)  miles  avvav.  The  nearest  approach  to 
Shnneport,  La.,  is  in  Morris  County,  Tex.,  at  a  distanc^c  of  about  45 

jniK\s.  On  the  north  it  has  been  found  in  the  vicinit}^  of  Sherman, 

just  south  of  the  lv(*d  River.  It  should  be  observed,  however,  that  in 
the  re<]^ion  between  the  hititude  of  Greenville  and  the  Ked  Kiver  the 

pest  is  only  scatteringly  present,  and  has  caused  no  general  dama^'^e. 
1 1  will  rc(piire  nearly  two  years  for  it  to  reach  such  num^jers  as  will 
materially  reduce  the  normal  production. 

AMOUNT   OF    DAMAGP]. 

Although  many  conditions  make  it  very  difUcult  to  reduce  to  figures 

the  damaue  caused  bv  the  weevil,  it  is  l)elieved  that  the  following-  tables 

present  a  reasonablj'  accurate  estimate  of  the  extent  to  which  the  pest 
atlects  the  production  of  cotton  within  a  few  ̂ xnirs  subsequent  to  its 

advent.  In  tlie  first  table  is  show^n  a  comparison  of  the  production  in 
ten  counties  in  Texas  in  1899,  when  the  weevil  had  not  3^ct  afTected  the 
production,  and  in  1902,  when  it  had  multiplied  to  such  an  extent  as 

to  be  found  in  great  numbers  in  practically  all  fields.  These  two  years 

were  selected  for  the  reason  that  thc}^  were  ver}^  similar  in  amount 
and  distribution  of  rainfall  and  in  other  essential  crop  conditions.  In 

the  second  table  is  given  the  production  during  the  same  years  in  ten 
leading  cotton  counties  situated  so  far  to  the  north  that  the  weevil  had 

not  affected  them  in  cither  of  the  two  years  used  for  comparison. 

Effect  of  (lie  holl-weevil  on  the  production  of  cotton. 

[In  bales  of  500  pounrly.] 

Produc'lion  of  cotton  i!i  ten  leading  counties  in 
Texas  in  189'J,  when  the  boll-v/eevil  was  not 
present,  and  in  1902,  when  it  was  i)re.sent. 

Countv. 

Caldwell   

Colorado   

Fayette   
Gonzales   

Grimes   
Lavaca    

Montgomery 
San  Jacinto.. 
Travis   

Wharton   

1S99 

Total 

47, 473 

30,923 
73, 238 

4J,131 

2G,  511 
42,481 

10,272 

8,82G 
60, 078 

27.383 

371,349 

1902 

Production  of  cotton  in  ten  leading  counties  in 
Texas  in  which  the  boll-weevil  was  not  pres- 

ent either  in  1899  or  1902. 

Countv, 

23,133 

11,493 

31,200 

25, 351 

12, 135 
22,906 

3,  GOO 

3, 0-14 28,382 
12, 870 

Montague 

Cooke    

Grayson  .. 
Fannin  ... 

I^mar   

Wise   

Denton  . . . 

Collin  .... 

Hunt   

Delta   

1899 

« 174, 174 ToUil 
3;>S,  871 

VMi'l 

15,0G4 
1G,981 

11,905 11,012 

40, 871 

5-1, 087 

59,  802 70,  r>40 

49, 193 59, 2G9 

17, 556 
18,  869 

20,381 24,  TAl 

49,077 47,  344 
50,  317 49,  713 

24, 705 

2fi, 256 

h 378,  G12 

o  Decrease  in  production,  53  jtcr  cent. ''Increa-se  in  jiroduction,  11  per  cent. 
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It  will  bo  seen  that  while  b(!tweeii  the  seasons  eompared  in  the  hr.st 

series  of  eoiinties  there  had  been  a  deercase  in  production  of  53  per 

cent,  in  the  counties  in  the  second  series  there  had  })een  an  increase  of 

li  per  cent.  There  seems  good  reason  for  supposing;  that  the  counties 
of  the  tirst  series,  were  it  not  for  the  danm<,'e  of  the  weevil,  would 
have  increased  their  production  in  about  the  same  proportion  as  was 
the  case  in  those  of  the  second  series.  This  would  seem  to  indicate 

that  the  approximate  damage  caused  by  the  insect  in  the  infested  coun- 
ties should  be  represented  by  53  per  cent  plus  the  gain  in  the  other 

case,  or  about  64  per  cent.  There  arc  two  sources  of  possible  error 

in  these  ligures.  One  is  in  the  possibility  of  a  change  in  acreage  that 

mii>"ht  not  have  ali'ected  the  two  regions  alike,  and  the  other  is  in  the 
probability  that  the  two  seasons  were  not  exactly  similar.  In  relation 
to  the  tirst  i>oint,  it  nuist  bo  stated  that  changes  in  acreage  are  usually 

the  result  of  conditions  of  the  market  that  w^ould  aiiect  the  whole  State 

alike,  and  if  there  were  any  increase  in  these  years  it  would  probal)ly 

h:ive  been  very  much  alike  in  eitlier  case.  In  relation  to  the  proba- 
bility of  an  appreciable  difference  in  the  seasons,  it«must  be  stated  that 

the  tw^o  regions  are  close  together,  and  that  a  careful  examination  of 
the  records  shows  that  the  climatic  conditions  were  remarkably  alike 

in  all  important  respects;  but,  on  the  other  hand,  it  is  the  tendency  of 

planters,  as  soon  as  the  weevil  becomes  a  serious  menace,  to  devote 
more  of  their  land  to  other  crops.  Accurate  figures  are  not  available, 
but  on  the  whole  an  allowance  of  a  reduction  of  acreage  of  this  kind 

that  would  account  for  a  10  per  cent  decrease  in  production  would  be 

ample.  It  therefore  seems  to  the  writer  that  a  figure  in  the  neighbor- 

hood of  50  per  cent  represents  a  ver}'-  fair  approximate  estimate  of  the 
loss.  In  this  connection,  it  is  interesting  to  note  that  statistics  drawn 

from  acreage  and  production,  to  which  the  writer  referred  in  a  former 

article,^  bear  out  the  above  conclusions,  and  indicate  that  the  presence 
of  the  weevil  practically  doubles  the  area  of  land  required  to  produce 
a  bale  of  cotton. 

Upon  the  foregoing  basis,  during  the  present  season,  the  weevil  has 
caused  the  Texas  planters  a  loss  of  about  815,000,000,  and  this  estimate 

agrees  substantially  with  the  estimates  made  in  other  ways  b}^  the  more 
conservative  cotton  statisticians.  Many  conditions  of  climate  and 

plantation  practice  in  the  eastern  portion  of  the  cotton  belt  indicate 

that  the  weevil  problem  will  eventually  be  as  serious  east  of  the  ]\Iis- 

sissippi  as  it  is  in  Texas  now.  With  Mr.  liichard  II.  Edmond's  esti- 
mate that  the  normal  cotton  crop  of  the  United  States  represents  a 

value  of  ̂ 500,000,000,  the  probable  ultimate  damage  when  the  pest 

has  become  spread  over  the  entire  belt  would  bo  in  the  neighborhood 

of  8250,000,000  annually,  provided  nothing  were  done  to  check  it. 
Nevertheless,  there  are  conditions  at  work  that  seem  to  indicate  that 

«  "  The  present  status  of  the  Mexican  cotton  boU-wcevil  in  the  United  States, ''  Year- 
book of  the  U.  S.  Department  of  Agriculture,  1002,  pp.  3o?)-380. 
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planters  in  weevil  re<4i()ii.s  mw  (rnulually  adopting;"  elian<j;(5.s  in  thc^ir 

yy.sleni  ot"  pri)(luein<i^  cotton  that  have  a  tendency  to  avoid  dania<4(\ 
No  o\n\  who  travels  in  .sonthern  'I'exas  or  who  carefully  (ixarninen  the 
stiitisties  pertaining  to  that  region  c-du  fail  to  perceive  indi(;ation.s  that 
the  planters  will  continue  to  produce  cotton  profitsibly .  The  following 

tal>le  shows  to  what  extent  Victoria  Count}^  has  continued  to  raise 
cotton  since  the  weevil  reacdied  it,  1<S1)4,  in  spite  of  the  fact  that  the 

acreage  has  not  been  increased  very  materially: 

Cotton  production  in  Victoria  County,  Tex. 

[In  equivalents  of  600-pound  balea.] 

Year. Bales. Year. 
iiales. 

1894   
6,896 

4,404 
9,  796 

7,746 

7,006 

1899   

5,547 11,956 

9,060 
9, 236 

1895   1900   

1896   1901   

1897   1902   

1S98   

PLAN    OF   THE    BOLL- WEEVIL    WORK    OF   THE    DEPARTMENT. 

The  work  of  the  Department  of  Agriculture  with  the  boll-weevil  con- 
sists of  field  experiments  and  laboratory  investigations.  (PI.  XVII.) 

Altogether,  four  entomologists  are  engaged  in  the  investigation  in  Texas 
and  another  has  conducted  studies  in  Cuba.  The  field  work  for  the  sea- 

son of  1903  comprises  considerable  tracts  of  cotton  grown  in  such  a 

manner  as  to  constitute  demonstrations  of  the  means  that  are  necessary 

in  order  that  cotton  may  be  produced  profitably  in  spite  of  the  weevil. 

These  experiment  fields  aggregate  558  acres,  located  at  six  different 

points,  representing  the  five  regions  in  Texas  which,  by  reason  of  varia- 
tion in  climate  and  soil,  constitute  as  many  distinct  cotton  districts.  One 

hundred  and  fifty -six  acres  at  Victoria  and  Wharton  together  repre- 
sent typical  situations  in  the  river  valleys  of  the  coast  belt,  where  the 

occurrence  of  volunteer  cotton  is  rather  normal,  and  by  furnishing 

food  for  the  pests  early  in  the  spring  presents  a  feature  that  is  lacking 
elsewhere.  Twelve  acres  at  San  Antonio  represent  the  problem  in  the 
case  of  cotton  grown  under  irrigation,  where  the  work  of  the  season 

has  shown  that  it  is  particularly  easy  to  control  the  pest.  At  Austin 

100  acres  are  devoted  to  the  experiments  in  the  typical  high  l)lack 
prairie  region,  which  includes  the  most  productive  cotton  counties  in 

Texas.  At  Calvert,  in  the  Brazos  River  Valley,  200  acres,  the  largest 

tract  that  the  Department  has  at  one  point,  represents  the  river  valley 
region  of  central  Texas,  where  the  low  and  moist  situation,  presence 
of  timber,  defective  labor  system,  and  almost  exclusive  production  of 

cotton,  combine  to  make  what  will  be  the  most  seriously  affected 

weevil  region  in  the  United  States  until  the  Yazoo  Valley  in  Missis- 
sippi becomes  invaded.     At  Hetty  and  AVills  Point,  40  and  50  acres, 

8     A1U03   14 



210         YKAKUOOK    OF    THE    DEPARTMENT    OK    AOKIOULTUUE. 

lespoctively,  represent  the  river  valley  region  of  north  Texa^  and  tlio 
high  prairies  of  that  portion  of  the  State.  Representative  planters  at 
these  several  places  undertake  under  contract  to  prepare  the  land  and 
plant  and  care  for  the  crop  exactly  in  accordance  with  the  directions 

of  the  agent  in  charge.  This  system  gives  the  Department  practically 

complete  charge  of  large  tracts  of  cotton  without  involving  the  expense 
of  renting  the  land  and  working  the  crop,  and  it  has  been  found  to  bo 

a  most  satisfactoi'y  method  of  conducting  lield  work  upon  a  large 
scale.  In  these  fields  every  expedient  that  has  been  found  to  be  useful 

in  avoiding  damage  by  the  weevil  is  being  tried.  These  expedients 

include  early  varieties,  difi'erent  methods  of  planting,  special  cultiva- 
tion, rotation,  and  fall  destruction  of  the  plants,  as  well  as  ujany  others. 

The  most  difticult  feature  of  work  of  this  kind  is  in  the  interpretation 

of  the  results  and  in  attributing  to  each  factor  in  the  process  the  efi'ect 
that  belongs  with  it.  In  order  to  assist  as  much  as  possible  in  this 
matter,  wherever  a  field  is  treated  in  any  maimer  out  of  the  ordinar}^ 

another  field  alongside  of  it,  to  which  only  the  ordinary  attention  is 
given,  is  utilized  as  a  check. 

The  following  plan  illustrates  the  method  of  some  of  these  experi- 

ments near  Austin,  Tex.,  upon  the  plantation  of  Mr.  Jefi'erson 
Johnson.  The  field  contains  100  acres  divided  into  10  blocks  contain- 

ing 6i  acres  each,  separated  by  rows  of  Milo  maize  to  avoid  confusion 

in  picking: 

King  cotton,  planted  early,  rows  3^  feet,  thorough  cultivation. 
King  cotton,  planted  early,  rows  85  feet,  less  cultivation. 
King  cotton,  planted  early,  rows  5  feet,  thorough  cultivation. 
King  cotton,  planted  early,  rows  5  feet,  less  cultivation. 
King  cotton,  planted  late,  rows  3^  feet,  thorough  cultivation. 
King  cotton,  planted  late,  rows  3^  feet,  less  cultivation. 
King  cotton,  planted  late,  rows  5  feet,  thorough  cultivation. 
King  cotton,  planted  late,  rows  5  feet,  less  cultivation. 
Native  cotton,  i)lanted  early,  rows  82  feet,  thorough  cultivation. 
Native  cotton,  planted  early,  rows  3^  feet,  less  cultivation. 
Native  cotton,  planted  early,  rows  5  feet,  thorough  cultivation. 
Native  cotton,  planted  early,  rows  5  feet,  less  cultivation. 
Native  cotton,  planted  late,  rows  3^  feet,  thorough  cultivation. 
Native  cotton,  planted  late,  rows  3^  feet,  less  cultivation. 
Native  cotton,  planted  late,  rows  5  feet,  thorough  cultivation. 
Native  cotton,  planted  late,  rows  5  feet,  less  cultivation. 

It  will  be  seen  that  a  typical  early  variety,  the  King,  is  contrasted 
with  the  ordinary  cotton  of  the  region.  Each  one  of  the  plats  of  the 

King  cotton  serves  as  a  check  upon  each  of  the  other  plats  of  that 
variety,  as  well  as  upon  a  plat  of  the  same  size  of  native  cotton  treated 
in  exactly  the  same  manner.  It  thus  becomes  possible  to  estimate 

with  reasonable  accuracy  the  eft'ect  of  select  seed,  early  planting,  wide 
rows,  and  thorough  cultivation. 

The  work  of  the  Division  of  Entomology  of  the  Department  during 

the  season  of  1902  demonstrated  that  it  is  possible  to  produce  cotton 
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Fig.  1.— Laboratory  and  Headquarters  of  Boll-Weevil  Investigation, 
Victoria,  Tex. 

Fig.  2.— Experimental  Fields  in  Boll-Weevil  Investigations,  Calvert.  Tea. 
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Fig.  1.— Mit  Afifi  Egyptian  Cotton,  with  Two  Boll-Weevils  Feeding. 
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Fig.  2.— American  Immature  Bloom,  Hollowed  Out  by  Boll-Weevil 
Larva. 
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prolit.jibly  in  spile  of  the  jll- weevil.  The  work  of  the  season  of  11)03 

shows  this  ai^ain  undf  -  c^ilTerent  conditions  of  climate  and  soil,  and  in 
addition  furnishes  practical  demonstrations  of  the  success  of  the 

measures  recoMimended  ^^  Jie  Department  to  planters  at  six  diflerent 
points  in  the  St^ite.  1  or  example,  at  the  present  writing  (October  5, 

1003),  from  a  50-><  xperimeiital  iield  located  at  Wharton  a  bale  to 
the  acre  has  alrt  been  picked.  This  experiment  was  performed 

upon  land  that  had  been  in  cotton  almost  continuously  for  twelve  years; 

the  weev."  having"  been  present  for  eight  years.  The  average  produc- tion in  the  United  States  has  been  1  bale  to  2.3  acres.  The  results  of 

thv  experimi  iits  are  to  be  published  in  full  as  soon  as  the  picking  of 
all  the  cotton  makes  it  possible. 

In  the  laboratory  at  Victoria  every  featuie  of  the  life  history  of  the 

pest  is  being  carefull}^  ii. .  *.igated.  The  observations  and  experi- 
ments made  here  will  furnish  an  account  of  the  biolog}^  of  the  weevil 

at  least  as  com;  lete,  it  is  believed,  as  that  of  any  North  American 

species.  Pis.  X'^^III-XXI.)  In  addition,  Mr.  E.  A.  Schwarz  has  spent 
several  tiionths  of  4ie  present  year  in  Cuba  studying  the  manner  in 
which  natural  co  ions,  whether  of  parasites,  diseases,  climate,  or  of 

bringing  about .  gree  o^'  resistance  on  the  part  of  the  plant,  con- 
trol the  insect  where  it  has  existed  as  an  enemy  of  the  cotton  plant 

for  a  nmcti  longer  pei'iod  than  in  the  United  States.  Mr.  Schwarz 
found  what  he  supposes  to  be  the  original  food  plant  of  the  insect  in 

the  "Algodon  de  Rinon"  or  Kidne}^  cotton  of  that  island.  Unfor- 
tunately, however,  he  failed  to  discover  any  parasites  at  all,  and  did  not 

succeed  in  finding  any  important  tendency  toward  immunity  on  the  part 
of  the  five  distinct  varieties  of  cotton  studied.  Through  the  interest 

and  courtes}^  of  Mr.  Edward  Ferrer,  the  proprietor  of  a  large  estate 

near  Ca3^amas,  Mr.  Schwarz  arranged  to  have  the  several  wild  varie- 
ties planted  in  an  infested  field.  Mr.  Ferrer  has  very  recently  reported 

that  none  of  these  varieties  has  exhibited  the  slightest  tendency  toward 

immunity,  the  squares  of  the  native  varieties  being  punctured  as  freely 
by  the  weevils  as  the  ordinary  American  cotton. 

PROSPECTS    OF    SPREAD    OF    THE    WEEVIL. 

The  steady  extension  of  the  territory  aft'ected  by  the  weevil  year 
by  year,  until  the  northern  boundary  is  far  north  of  the  center  of 
cotton  production  in  the  United  States,  has  convinced  all  observers 

that  it  will  eventually  be  distributed  all  over  the  cotton  belt.  In  ten 

years  it  has  gradually  advanced  a  distance  of  about  500  miles,  and 

will  undoubtedly  invade  new  territory  at  about  the  same  rate.  It  is 

not  at  all  likely  that  legal  restrictions  of  any  kind  would  prevent  or 

materially  hinder  this  spread.  The  slowness  of  the  progress  up  to 
the  present  time  indicates  that  the  principal  means  of  spreading  are 
natural  ones,  like  the  winds  and  a  simple  overflow  from  field  to  field, 

and  that  the  artificial  agencies,  like  transportation  in  seed  or  in  other 
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coininoclities,  are  coinpiimtively  uiiiiiiportant.  OtherwiMC,  with  the 

extensive  shipping  from  Texas,  the  pest  would  now  be  found  in  many 
other  localities  throuo;hout  the  South.  Of  (course,  lej^al  restrictions 

could  be  directed  only  against  these  artificial  means  of  distribution. 
In  the  opinion  of  the  writer,  these  would  be  of  very  doubtful 

constitutionality,  expensive,  and  difficult  to  enfor(;e.  The  benctits 

could  be  no  more  than  temporary  and,  it  is  believed,  would  be  more 

than  counterbalanced  by  the  damai>e  resultinj^  from  an  interference 
with  shipping.  The  best  that  the  planters  in  any  uninfested  locality 

can  do  to  defer  the  invasion  of  the  weevil  would  be  merely  palliative — 

to  avoid  the  procurino-  of  seed  (in  which  weevils  are  frequently  acci- 
dentally carried)  from  localities  known  to  be  infested,  and  also  to  avoid, 

as  much  as  possible,  the  hauling  of  hulls  and  other  seed  products,  in 
which  the  weevils  are  more  or  less  likely  to  be  found,  from  the  mills 

to  the  vicinity  of  the  cotton  tields. 

Unfortunately,  it  nmst  be  confessed  that  during  the  time  the  weevil 

has  been  in  Texas  it  has  displayed  no  tendency  toward  dying  out.  In 

south  Texas  it  is  practicall}^  as  troublesome,  except  in  so  far  as  it  is 
affected  by  changes  in  managing  the  crop,  as  it  was  in  1895,  and  in 
Mexico,  where  it  has  existed  for  a  much  longer  period,  it  is  apparently 

as  plentiful  as  ever.  The  investigators  of  the  Division  of  Entomology 

have  made  especially  careful  study  of  all  of  the  features  of  the  life 

history  of  the  pest  that  will  throw  light  upon  the  question  whether  it 

will  not,  like  many  other  injurious  species,  die  down  and  gradualh^ 
become  a  much  less  important  enemy  of  the  plant  than  now.  In  this 

work  attention  has  been  paid  to  parasites  and  diseases,  and  an  exhaust- 
ive study  has  been  made  by  Mr.  Schwarz  of  temperature  conditions  in 

connection  with  several  months'  work  on  the  hibernation  of  the  pest  at 
Victoria;  likewise,  the  accounts  of  related  species,  both  in  this  country 

and  in  Europe,  have  been  used  in  comparison.  It  is  a  well-known  fact 
that  many  species  of  insects,  upon  reaching  a  new  region,  with  an 
abundance  of  food  and  an  absence  of  the  conditions  that  might  have 

held  them  measurably  in  check  elsewhere,  are  sti undated  to  a  more 

lapid  Duiltiplication  than  normal.  In  order  as  uuich  as  possible  to 
avoid  errors  from  this  source,  the  laboratory  of  the  investigation  was 

located  in  the  cotton  portion  of  the  southern  part  of  the  State  that  has 

been  longest  affected.  Nevertheless,  all  the  observations  and  experi- 
ments have  failed  to  reveal  factors  that  show  any  indications  of  causing 

the  pest  to  become  much  less  destructive  than  now.  After  ten  years, 

during  which  the  insect  has  maintained  practically  constant  numbers, 
there  seems  but  little  risk  in  the  statement  that  the  pest  will  probably 

always  be  as  destructive  in  a  series  of  years  as  it  has  been  in  Texas 
since  1894.  At  the  same  time,  planters  will  undoubtedly  gradually 

adopt  new  methods  in  raising  cotton,  so  that  the  damage  in  any  given 
locality  will  not  be  as  noticeable  as  it  was  in  the  beginning.  Moreover, 

climatic  conditions  will  undoubtedly  cause  temporary  diminution  of 
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Fig.  1.— American  Square,  Showing  Exit  of  Adult  Boll-Weevil. 

Fig.  2.— Mit  Afifi  Egyptian  Cotton  Boll,  Infested  with  Three  Boll-Weevil 
Larv/e. 

[OriginuLj 
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Fig.   1.— Square  Showing  Feeding  (Left>  and  Egg  i  Right)  Puncture  of  Boll- Weevil. 

Fig.  2.— Typical  Flared  Square,  Caused  by  Feeding  Punctures  of  Male  Boll- 

Weevils,  Covered  with  their  Excrement. 

[OriKinul.J 
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Fig.  1.— Distorted  Cotton  Blooms,  Caused  by  Feeding  Punctures  of  the  Boll- 
Weevil  IN  Bud. 

[Original.] 

Fig.  2.— Mexican  Cotton  Boll-Weevil  >  Anthonomus  grandis  Boh. '—Larva.  Pupa, 
AND  Adult. 

[Knl:iri,'cil — (.ri.Lriiiiil.] 
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the  minil)crsof  the  pest  in  certain  hxjilitif^s.  hrrexas  thesci  (conditions 

have  «^iven  rise  ahnost,  in'ery  ̂ Muir  to  the  supposition  on  th(ipartof  some 

plantci's  tliat  tlu'  inseets  have  d'nid  out,  whih',  th(;  (experience,  of  the 
followino-  season  has  invariably  destroy(Hl  their  hop(\s.  In  o-encral,  wet 

"winters  and  dry  <^-rowin^  seasons  ai"e  unfavorable^  for  (he  weevil. 

When  a  series  of  years  involving' sueh  conditions  is  foUowed  by  one  of 
less  than  normal  rainfall,  the  weevils  will  temporarily  be  a  ('ompara- 
tively  unimportant  faxctor,  althouj^h  the-ir  presence  will  undoubtedly 
always  i)reveut  the  maturity  of  a  fall  crop.  The  most  disastrous  sea- 

sons will  be  those  like  that  of  1903,  in  which  the  rainfall  was  excessive 

and  the  planting  time  unavoidably  late. 

WILL    THE    AVKKVIL    Kt^ACH    OTHER    COTT(JN-PRODU(JIN(;    COUNTRIES  !< 

The  fact  that  several  European  governments  are  sending  agents  to 

this  country  to  procure  seed  to  be  used  in  experiments  in  producing 
the  staple  in  their  colonies,  lends  some  interest  to  speculation  as  to  the 

probability  that  the  weevil  may  soon  be  carried  to  remote  portions  of 

the  globe.  Although  the  insect  does  not,  except  accidentally,  hibernate 

within  the  hull  of  the  seed,  every  seed  house  attached  to  a  gin  in  the 

infested  territory  harbors  any  that  are  brought  in  from  the  fields  in 

the  seed  cotton.  They  crawl  into  the  seed  bins  as  they  would  crawl 

anywhere  for  protection.  In  case  the  seed  happens  to  be  sacked  or 

even  shipped  in  bulk  there  is  nothing  whatever  to  prevent  the  weevils 

from  being  carried  long  distances  on  shipboard.  When  thus  trans- 
ported the  indications  are  that  they  would  be  able  to  adapt  themselves 

successfully  to  climatic  conditions  in  any  region  in  which  cotton  may 
be  grown,  unless  possibly  in  one  of  great  elevation,  like  that  of  the 

Laguna  district  in  Mexico.  Although  the  writer  is  informed  that  the 

agents  engaged  in  obtaining  American  seed  are  carefully  avoiding 
infested  portions  of  Texas,  in  view  of  the  foregoing  and  of  the  fact 

that  the  pest  is  spreading  rapidly,  the  probability  that  it  may  even- 
tually be  carried  to  West  Africa  or  elsewhere  is  not  at  all  remote.  All 

danger  could  easily  be  avoided  by  fumigation  of  the  seed  or  by  leaving 
it  sacked  in  storage  rooms,  isolated  from  new  cotton,  for  a  year 
previous  to  shipment. 

METHODS   OF   CONTROLLING    THE    WEEVIL. 

While  the  work  of  the  Division  of  Entomology  has  demonstrated 

that  no  direct  or  specific  means,  such  as  poisons,  will  ever  be  of  much 

avail  in  lighting  the  weevil,  and  that  there  is  likewise  but  little  hope  for 

the  artificial  propagation  of  diseases  to  destroy  it  or  for  the  obtaining 
of  a  variety  of  cotton  that  is  in  a  true  sense  resistant,  experiments  with 

the  cultural  methods  have  been  exceedingly  encouraging.  As  a  matter 

of  fact,  the  success  of  the  cultural  methods  has  obviated  the  necessity 
of  looking  to  direct  ones.     They  do  not  involve  any  appreciable  extra 



yi4  YEAKIJOOK    OF    THE    DEPAKTMP:NT    OF    AGKIOUI/rilltE. 

expense  in  producing  cotton.  In  j^enenil,  they  are  simply  such  means 
as  should  be  practiced  to  increase  the  productivity  of  the  plants.  Tho 

j;jniduiil  evolution  of  plantjition  practice  throu«^hout  the  South  would 

he  aloui^-  these  lines  even  if  the  weevil  were  not  present.  By  the 
cultural  methods,  the  Division  of  Entomolooy  has  sucuecided  during 

the  past  season  in  furnishing  many  striking  demonstrations  that  cotton 
can  be  produced  profitably  in  what  are  now  the  most  serious  weevil 

regions  in  the  United  States,  and  individual  planters  may  be  found 
throughout  the  southern  and  central  portions  of  the  infested  territory 

who  have  produced  from  one-half  to  one  bale  to  the  acre. 
In  general,  the  cultural  methods  consist  of  reducing  the  numbers 

of  the  pests  in  the  fall  by  early  destruction  of  the  plants  and  in  has- 
tening the  maturity  of  the  crop  the  following  spring  by  every  means 

available.  Fall  destruction  consists  in  plowing  up  and  burning  the 

plants  as  soon  as  the  pests  have  multiplied  to  such  an  extent  as  to 

render  the  picking  of  any  more  cotton  doubtful.  Under  normal  con- 
ditions, this  should  occur  some  time  in  October.  The  benclits  result- 

ing from  this  process  are  threefold — many  weevils  are  actually  killed; 
the  development  of  several  of  the  so-called  broods  is  prevented,  thus 
further  reducing  the  number  which  goes  into  hibernation;  and  the 

hibernating  season  (during  which  many  causes  bring  about  a  consid- 
erable mortality)  is  lengthened.  In  this  connection,  attention  may  be 

called  to  the  theory  that  the  weevil  might  be  exterminated  completely 

by  universal  early  fall  destruction,  followed  by  deferring  the  planting 

tho  next  spring  until  May.  The  experiments  of  the  Division  indicate 
that  the  weevils  would  be  able  to  survive  that  time  in  numbers  suffi- 

cient to  cause  great  damage.  They  seem  to  experience  but  little 

difficulty  in  hibernating  from  November  until  June.  The  fall  destruc- 
tion would  be  a  good  practice  under  any  conditions,  but  the  deferred 

planting  would  in  all  probability  not  result  in  as  much  benefit  as  would 
come  from  simple  early  planting. 

In  obtaining  a  crop  that  will  mature  before  the  weevils  have  an 

opportunity  to  do  considerable  damage,  the  most  important  factors  are 

the  selection  of  a  rapid-growing  variety,  early  planting,  and  thorough 
cultivation.  The  success  of  the  planter  will  be  in  direct  proportion 
to  the  extent  to  which  he  is  able  to  combine  these  three  essentials. 

Early  planting  of  early  varieties  will  be  found  to  be  of  comparatively 
little  avail  luiless  followed  by  thorough  cultivation,  and  in  case  of 

unavoidably  delayed  planting  the  best  hope  of  the  planter  will  be  in 

persistent  plowing.  Spacing  the  plants  in  the  row  and  the  rows  them- 
selves, as  far  as  the  nature  of  the  soil  will  permit,  is  also  of  the  greatest 

importance,  not  only  in  hastening  maturity,  but  also  in  increasing  the 

yield. 
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INTRODUCTION. 

All  cultivators  of  the  soil  recognize  the  important  relation  between 

precipit^ition  and  crop  yield.  eTohnson  "  said  in  1870:  ''It  is  a  well - 
recog'nized  fact  that  next  to  temperature  the  water  supply  is  the  most 
influential  factor  in  the  production  of  a  crop." 
We  believe  that  few  people  have  any  proper  appreciation  of  the 

effect  of  an  abundant  water  supply  upon  the  ultimate  yield  of  crops, 

although  this  subject  is  now  receiving  cai'eful  investigation.  In  a 
recent  publication  of  the  Department  of  Agriculture*  describing  an 
exhaustive  investigation  of  many  types  of  soil  under  many  conditions 
of  cultivation  and  wide  range  of  yields  it  was  found  impossible  to 
correlate  the  yields  observed  with  the  nutritive  mineral  elements  in 
the  soil  or  in  the  soil  solution,  which  latter  is  the  immediate  source 
from  which  plants  feed.  From  this  it  was  concluded  that  on  the 
average  farm  the  great  controlling  factor  in  the  yield  (but  not  neces 
sarily  the  quality)  of  crop  is  not  the  amount  of  plant  food  present,  but 
a  physical  factor,  the  exact  nature  of  which  is  yet  to  be  determined, 

and  this  idea  is  made  more  definite  by  the  further  statement  "  that  the 
actual  quantit}^  of  water  a  soil  can  furnish  the  plant,  irrespective  of 
the  percentage  of  water  actually  present  in  the  soil,  has  probably  a 

very  important  influence  on  the  3deld." 
It  is  self-evident  that  to  have  water  furnished  to  the  plant  in  any 

soil  in  sufiicient  quantities  there  must  be  an  abundant  suppl}^  available 
either  through  actual  rainfall  or  through  irrigation;  so  that,  other 
things  being  equal,  the  results  of  the  investigations  of  the  Bureau  of 
Soils  seem  to  agree  with  the  results  found  in  practice,  namely,  heavy 
rainfall,  large  yields;  light  rainfall,  small  yielos.  And  not  only  this, 
V)ut,  in  a  latitude  and  elevation  favorable  for  the  production  of  crops, 
precipitation  has  first  place  and  temperature  the  second. 

It  waii  with  something  of  this  thought  in  mind  that  the  writer, 
assisted  by  Prof.  William  D.  Gibbs,  president  of  New  Hampshire  State 
College,  began  the  preparation  of  the  a(;companying  charts;  yet  neither 

«How  Crops  Feed,  p.  216.  ^Bulletin  No.  22,  Bureau  of  Soils,  p.  63. 215 
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was  prepared  t'oi*  the  remarkable  coiiHrmation  of  their  theory  or  tlie 
close  rehitiori  between  the  yield  of  corn  and  the  precipitation  in  certain 

definite  short  periods  during  the  growth  of  the  crop. 

DATA    FROM    WHICH    CHARTS    WERE    PREPARED. 

Inasmuch  as  the  greater  portion  of  the  corn  producc^d  in  the  Uniterl 
States  IS  grown  in  the  central  part  of  the  country,  otdv  Ohio.  Indiana, 

Illinois,  Iowa,  Ne])raska,  Kansas,  Missouri,  and  Kentucky  are  consid- 
ered, both  in  the  yield  per  acre  and  the  precipitation. 

As  the  area  of  greatest  corn  production  does  not  include  all  of 

Ohio,  Kentucky,  Kansas,  or  Nebraska,  we  probably  should  have 

considered  only  the  western  parts  of  Ohio  and  Kentucky  and  tlie 

eastern  parts  of  Nebraska  and  Kansas  for  both  yield  and  rainfall. 
Charts  7  and  8  indicate  that  if  this  had  been  done  there  would  have 

been  an  even  closer  relation  between  the  curves  on  the  preceding 
charts  than  was  shown;  because  on  charts  7  and  8,  the  States  in  the 

central  part  of  the  corn  area,  or  those  whose  whole  area  is  within  the 
corn  belt,  show  a  closer  relation  in  the  curves  given  than  do  those 

upon  either  the  western  or  the  eastern  edge  of  the  corn  belt. 

DESCRIPTION    OF   CHARTS. 

In  all  cases  the  precipitatioiv  is  shown  by  the  dotted  line  and  the 

yield  by  the  full  line;  the  heavy  horizontal  line  is  the  normal  or 

average  for  the  fifteen  years  for  both. 

Chart  1. — The  full  line  indicates  the  average  yield  of  corn  per  acre 
in  bushels  for  the  States  of  Ohio,  Indiana,  Illinois,  Iowa,  Nebraska, 

Kansas,  Missouri,  and  Kentucky,  from  1888  to  1902,  inclusive.  The 

dotted  line  shows  the  average  precipitation  for  the  month  of  June 

over  the  eight  States  and  during  the  same  period. 

Chart  2. — The  full  line  is  the  yield  per  acre,  as  in  chart  1.  The 
dotted  line  indicates  the  average  precipitation  over  these  States 

during  the  month  of  July. 

Chart  3. — In  this  chart  the  yield  is  indicated  by  the  full  line  and 
the  precipitation  for  the  month  of  August  by  the  dotted  line. 

Chart  4. — ''Yield"  line  is  the  same  as  in  the  above  charts,  and  the 
dotted  line  shows  the  average  rainfall  for  the  months  of  June  and 

July  combined. 

(3hart  5. — The  rainfall  for  June,  July,  and  August  is  combined  in 
the  dotted  line  on  this  chart,  giving  the  average  total  rainfall  for 

those  months  over  the  eight  States.     The  full  line  shows  the  yield. 

Chart  6. — In  this  chart  the  precipitation  for  June  and  July  is  shown 

by  the  dotted  line,  as  in  chart  4.  The  "dot  and  dash"  line  indicates 
the  lowest  price  of  No.  2  cash  corn  in  Chicago  during  the  month  of 
December  of  the  same  year,  and  for  the  same  period. 
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CiiAKT  7.  The  yiold  of  corn  per  acre  is  iiKli(;iit(;(l  by  llic,  lull  lino 

and  (lie  total  piccipitatioii  for  .June,  July,  and  August  by  (he,  dotted 
lino,  for  each  of  the  States  of  Ohio,  Indiana,  Illinois,  and  Iowa. 

CiiAKT  8.  This  chart  j^ives  tlie  yi'dd  piii*  acrii  and  pre(;ipi(ation 

durint;-  June,  July,  and  Auj^^ust  for  the  States  of  Nebraska,  Kansas, 
Missouri,  and  Kentucky. 
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Fig.  11.— Precipitation  for  June  and  yield  of  corn  per  acre. 

DISCUSSION    OF   CHARTS. 

Chart  1. 

This  chart  (fig.  11)  shows  a  comparatively  slight  relation  between  the 
precipitation  for  June  and  the  yield  of  corn  per  acre. 

Chart  2. 

This  is  probably  one  of  the  most  interesting  charts  in  the  series  (fig. 
12).  It  indicates  that  if  one  knows  the  precipitation  during  the  month 
of  July  over  the  great  corn-producing  district  he  can  estimate  the  yield 
for  the  season  very  closely.  There  are  differences,  to  be  sure,  but  in 
the  most  part  explainable  ones.  We  are  not  sure  that  the  statistics  of 
yield  were  collected  in  1888  with  the  care  that  has  been  exercised  later. 

In  1891,  when  the  yield  for  the  di.strict  was  considerably  above  nor- 
mal, with  the  precipitation  for  July  slightly  below  the  average,  there 

was  a  large  ,Iune  precipitation.  Further,  there  was  a  very  large  yield 
in  Nebraska  and  a  moderately  large  yield  in  Kansas,  Kentucky,  and 
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Iowa,  whicli  would  increase  the  average  yield  for  tlie  district.  In  1896 

tlic  precipitation  during  July  was  the  highest  during  the  period, 

although  the  yield  was  not  so  large  as  in  190'2.  An  exatnination  of  the 
meteorological  records  for  July,  1896,  however,  shows  tiiat  excessive 

showers  fell  across  the  northern  part  of  the  district.  These  injured  corn 

1  ather  than  benefited  it,  while  damage  was  done  b}'  drought  in  southern 
Missouri.  The  yield  was  slightly  below  normal  in  Missouri.  Irj  1902 

the  yield  was  the  greatest  during  the  period,  while  the  rainfall  for 
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Fig.  12.— Precipitation  for  July  and  yield  of  corn  per  acre. 

July  was  less  than  in  1889  or  1896.  But  the  rainfall  for  June,  1902, 

was  unusually  heavy,  and  in  connection  with  the  abundant  fall  in  July 

produced  the  heav}'  yield  of  that  year. 

Chart  3. 

While  the  yield  curve  and  that  showing  the  rainfall  for  August 

agree  at  times,  it  will  be  readily  seen  that  the  precipitation  for  this 
month  affects  the  general  yield  but  little.     (Fig.  13.) 

Chart  4. 

If  the  rainfall  for  June  and  July  is  combined,  as  has  been  done  in  this 

chart  (fig.  14),  the  precipitation  curve  will  follow  the  yield  curve  even 

more  closely  than  the  eluly  precipitation  alone,  as  might  be  expected. 

This  is  particularly  true  in  1891  and  1896.  The  agreement  is  not  so 
close  in  1901,  however,  as  the  rainfall  for  June  of  that  year  was  about 

normal.     It  will  be  noticed  that  the  yield  was  the  smallest  for  the 
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period  in  l!H)l,  cvoii  (houj^h  tlic  niinfjill  was  only  2^^  inches  below  the 

normal,  in.sU'jtd  ol"  in  ISDI,  when  the  rainfall  for  thene  two  months  was 
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Fig.  13,— Precipitation  for  August  and  yield  of  corn  per  acre, 

3i  inches  below  the  normal.     Charts  7  and  8  show  that  in  1894  the  yield 

was  particularly  low  only  in  the  western  States,  and  was  but  slightly 
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Fio.  14.— Precipitation  for  June  and  July  and  yield  of  corn  per  acre. 

below  normal  in  eastern  districts,  while  in  1901  practically  every  State 
shows   a   small    yield.      The   meteorological    records   show    a   severe 
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drought  during^  both  buimaers,  hut  in  1IS94  the  drouj^ht  exttjnded  hiter 

into  August,  while  in  lUOl  it  began  earlier  in  June,  thu.s  showing  that 

it  is  the  rainfall  ot*  June  rather  than  that  of  August  taken  in  connection 
with  eTuly  that  atieets  the  yield  most.  Higher  t«;nlp(»^•atur(^s  acconi- 
paiiied  the  drought  in  1901,  intensifying  it  and  helping  to  force  the 
yield  lower  than  in  1894. 

Chart  5. 

In  this  chart  (tig.  15)  is  included  tiie  rainfall  for  August  with  that  for 

June  and  tluly.     It  makes  the  two  curves  agree  a  little  more  closely 
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Fig.  15.— Precipitation  for  June,  July,  and  August  and  yield  of  corn  per  acre. 

in  places,  yet  does  not  materially  affect  the  results  shown  on  either 

chart  2  or  chart  4.  It  shows  that  the  rainfall  for  August  may  or  may 

not  be  included  in  the  discussion  without  affecting  the  results  to  any 
great  extent. 

Chart  6. 

The  law  of  supply  and  demand  certainly  controls  prices  for  the  most 

part;  hence,  whatever  affects  yield  affects  prices.  So  it  is  only  a  step 

from  the  precipitation  over  our  great  corn-producing  district  during 
the  vital  period  of  its  growth  to  the  price  of  corn  in  the  grain  markets. 
One  can  not  eliminate  the  factor  of  manipulation  entirely,  but  it  seems 

to  be  least  observed  in  this  curve  of  lowest  cash  price  during  Decem- 
ber. (Fig.  16.)  It  is  exceedingly  interesting  also  to  chart  the  rainfall 

from  one  season  to  another  alongside  of  the  price  of  corn  on  the  first 
day  of  each  month  during  the  year. 
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These  two  charts  (tigs.  17  and  18)  are  self-('.xf)laiuit()ry,  and  are  very 

int(M'esting.  The  or(Mit(\st  yield  \n)V  acrci  in  Kansas,  Nebraska,  and 

Iowa  occurred  in  lS(SS)(in  Kansas  far  the  gi'eate.sl,  though  in  Nebraska 
and  Iowa  it  was  oidy  slightly  greatc^r  than  in  IHUC)).  In  Ohio  and 

Indiana,  on  {\w  oth(M*  liand,  thci  yiehl  was  below  tlie  noi'iiuil,  and  in 
Illinois  and  Kentucky  it  was  ai)()ut  normal.  Tlnj  rainfall  in  duly, 

188t),  was  excessive  in  Nebraska  and  most  of  Kansas,  and  was  abun- 
dant in  most  of  Iowa.  The  fall  was  well  distributi^d  and  in  such 

amounts  as  to  be  very  favoral)le  to  th(^.  growth  of  corn  in  those  Stat(is. 
The  rainfall  was  also  above  the  normal  during  duly  in  Indiana  and 

Ohio,  but  it  was  accompanied  by  high  winds  and  hail  and  heavy  down- 
pours, and  considerable  damage  was  done. 
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Fig.  16.— Precipitation  for  June  and  July  and  price  of  corn  in  December. 

The  year  1890  shows  a  uniformly  low  yield.  It  was  the  lowest  in 

Ohio  ol'  all  the  3^ears  during  the  period,  although  the  precipitation  for 
Ohio  for  that  summer  was  about  the  normal,  as  shown  on  the  charts. 

The  average  for  the  State  for  July,  however,  was  considerably  below 
the  normal,  and  in  the  western  part  of  the  State  there  was  a  severe 

drought.  Many  stations  reported  less  rainfall  during  this  month  than 

during  any  other  July  in  their  histor3\  At  Dayton,  Montgomery 
County,  the  total  rainfall  was  only  0.28  inch;  at  Waynesville,  Warren 

County,  0.48  inch;  at  North  Lewisburg,  Champaign  County,  0.30 

inch;  at  Wauseon,  P^ulton  County,  0.48  inch;  and  atGreenville,  Darke 
County,  one  of  the  largest  corn-producing  counties  in  Ohio,  only  0.07 
inch. 
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In  18i)l  thvi  yield  was  somcwliat  above  the  iionual  in  Kentucky,  Kan- 
sas, and  Iowa,  and  much  above  in  Nebraska,  a^reei no;  very  closely  with 
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       AVERAGE     YIELD    OF    CORN PER    ACRE 

  AVERAGE     PRECIPITATION    1 N    JUNE,    JULY,     AND    AUGUST 

Pig.  17.— Precipitation  for  June,  July,  and  August  and  yield  of  corn  per  acre  in  Ohio,  Indiana, 
Illinois,  and  Iowa. 

the  rainfall  cur\'e.     Further,  the  rainfall  for  July  in  Nebraska  was 
heav)'^  and  well  distributed. 
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In  L81Ki  the  yield   lor  Ohio,  Iiidiaiui,  and   Illinois  wjts  con.sideral)ly 

below  the  normal.     The  preeipitation  was  le«t)  than  in  other  di.strieU 
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  AVERAGE    PRECIPITATION    IN    JUNE,    JULY,    AND     AUGUST 

Fig.  18.— Precipitation  for  June,  July,  and  Augast  and  yield  of  c«rn  per  acre  in  Nebraska,  Kansas, 
Missouri,  and  Kentucky. 

for  the  siuniner,  and  was  very  light  durino-  ,July  in  those  States.     lu 
parts  of  Indiana  the  rainfall  for  July  was  less  than  1  inch. 
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In  IS1)4  tilt)  yield  was  generally  below  tlie  nornml,  and  was  much 

below  ill  Kansas,  Iowa,  and  Nebraska — in  tlui  last  two  the  lowest 
recorded  in  tbe  fifteen  years.  In  both  States  the  precipitation  for  the 

summer  was  also  the  least  recorded,  while  in  July  the  averaj^e  rainfall 

for  Iowa  and  eastern  Kansas  and  Nebraska  was  only  about  one-half 

inch.     In  Iowa,  July,  1894,  was  tlu^.  diiest  ever  experienced. 
In  1895  both  the  yield  and  the  precipitation  were  hiohest  during  the 

fifteen  years  in  Missouri,  except  in  1902.  The  rainfall  for  July  of 
this  year  in  Missouri  was  nearly  o  inches  above  the  normal,  and  was 

well  distributed.  The  precipitation  for  the  sunnner  was  in  excess  in 

Kansas  also,  as  was  that  for  eJuly,  but  the  July  rainfall  was  poorly 

distributed,  being  heavy  in  western  counties  and  comparatively  light 
in  central  districts. 

In  1896  the  yield  was  the  greatest  recorded  in  the  period  in  Ohio 
and  Illinois  and  was  far  above  the  normal  in  Nebraska.  In  Ohio  the 

precipitation  for  the  summer  and  that  for  July  was  the  heaviest  during 

the  fifteen  years.  In  Illinois  the  rainfall  was  not  so  great  as  in  1902, 

but  the  July  rainfall  was  very  heavy.  In  Nebraska,  though  the  yield 

was  large,  the  rainfall  for  the  summer  was  slightly  below  the  normal. 

In  July,  however,  the  rainfall  was  heavy  in  eastern  counties,  just 
where  it  was  needed  for  the  corn,  and  very  light  in  the  extreme  west, 

thus  making  the  average  for  the  State  only  slightly  above  the  normal, 

although  in  the  great  corn  district  it  was  much  above.  It  will  be 
noticed  that  in  Indiana  the  rainfall  was  the  greatest  during  the  period, 

while  the  yield  was  but  slightly  above  the  normal.  Complete  data  are 
not  at  hand  to  investigate  the  cause,  but  the  rainfall  was  excessive 

during  each  of  the  summer  months,  particularly  in  July  and  August, 

probably  giving  too  much  water  for  the  best  growth  and  ripening. 
In  1901  both  the  yield  and  the  precipitation  were  very  low,  making 

the  yield  for  the  district  the  least  during  the  fifteen  years.  As  has 

been  before  stated,  the  rainfall  during  July  of  this  year  was  every- 
where below  the  normal,  the  least  rainfall  being  in  Indiana,  Illinois, 

and  Missouri,  where  the  yields  were  the  least. 

The  year  1902,  on  the  other  hand,  gave  the  greatest  yield  and  the 

heaviest  summer  precipitation  for  the  district  as  a  whole  for  the  period. 
The  most  marked  anomaly  on  charts  7  and  8  for  this  year  was  a  very 

excessive  rainfall  in  Iowa,  with  only  a  normal  yield.  In  this  State  the 

rainfall  was  so  excessive  during  July  as  to  be  damaging.  Corn  could 

not  be  properly  worked  and  it  was  damaged  on  bottom  lands  by  flooding. 
August  was  also  wet  and  cloudy  and  the  crop  was  late. 

In  general,  charts  7  and  8  show  that  to  draw  well-defined  compari- 
sons between  crop  yields  and  summer  precipitation  for  individual 

States  one  must  take  very  carefully  into  account  the  geographical  dis- 
tribution of  rainfall,  the  periods  without  rainfall,  and  the  rate  of  fall. 



RELATION    or  (OLD  STfUJAfiE  TO  COMMF.HCIAL  APPLE 
( ri/ruiiE. 

I'lV  ( i.  IIauold  Powell, 

}\tiiK>l<>ijist  ill  ('h<ir</i'  of  Fruit  Stonuje  J»resli(j(ilionf<,  Bureau  of  J'l'ml  IruJuHirij. 

INTKODLXTION. 

The  dovelopmcnt  of  fruit  g-rowing  as  a  business  distinct  from  the 
general  operations  of  the  farm  has  been  one  of  the  striixing  changes  in 

American  agriculture  du.'ing  the  past  fifty  years.  Early  in  the  last 
century  commercial  orchardino-  Avas  unknown  in  the  United  States, 

Apples  and  other  fruits  were  grown  in  a  small  wa}^  about  the  home 
for  family  use,  but  there  was  no  general  interchange  of  fruits  in  the 

commerce  of  the  towns  and  cities.  But  as  the  countr}^  grew  and  the 
facilities  for  transportation  were  extended  and  improved,  fruit  grovring 

quickl}' assumed  a  commercial  aspect,  and  in  the  last  thirt}^  ̂ X'ars  it  has 
developed  into  one  of  the  leading  agricultural  industries  of  the  nation- 

This  rapid  growth  of  American  pomology  has  accompanied  the  rising 
standard  of  life  which  has  led  to  the  freer  use  of  fruit  as  a  staple 
article  of  food  throughout  tlie  world.  The  Bessemer  rail  has  spread 

a  netv»'ork  of  railroads  over  the  country,  and,  with  the  modern  steam- 
ship, has  made  commercial  orcharding  possible  b}"  bringing  the  fertile 

lands  of  the  ̂ lississippi  Valley  and  of  the  Pacific  coast  nearer  in  point 
of  time  to  the  Eastern  States,  the  United  Kingdom,  and  Continental 
Europe  than  the  orchards  of  Michigan  and  western  New  York  formerly 
were  to  the  cities  of  Boston,  New  York,  and  Philadelphia,  while  the 

recent  development  of  the  cold-storage  w^arehouse  business  is  adding 
stability  and  permanencj"  to  the  industry  by  equalizing  the  supphr  of 
and  demand  for  fruits,  especiall}'  of  the  apple,  bv  storing  up  the  tem- 

porary' oversupplies  at  the  harvesting  period  and  distributing  them  at 
home  and  abroad  as  needed. 

THE    PRESENT    STATUS    OF    THE    APPLE    INDUSTRY. 

The  apple  is  preeminentlv  the  National  fruit  in  the  commercial 
ponjology  of  the  United  States.  Great  geographical  areas  are  now 
devoted  to  its  cultivation,  in  contrast  with  its  restricted  growth  a 
generation  ago  in  small  areas  near  tlie  towns  and  cities.  More  thaii 
200  million  trees  of  bearing  age  represented  the  extent  of  the  industry 
when  the  Federal  census  of  1900  was  taken,  showing  an  increase  of 
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ii))()iit  80  inilli»)u  tnos  uui  in^  lin-  j)r('C('(ling  (l('('{id<\  In  fnniicr  vt?ii-.s 
the  liidustrv  was  eoiitincd  principiilly  to  the  North  Atlantic  States,  ))ut 

now  the  centorof  the  apple  orehardino-  of  the  country  is  in  the  Missis- 

sippi \'alley.  Formerly  the  most  important  orchard  recrions  were 
located  in  the  cooler  Northern  States,  but  since  1870  the  most  rapid 
strides  in  orchard  plantinj^  have  been  made  in  warmer  regions  like 

central  and  southern  Illinois,  Missouri,  Arkansas,  and  Virg-inia.  In 
IIKMJ  the  orchards  of  the  North  and  South  Atlantic  divisions  of  States 

contained  about  05  million  trees  of  bearino-  age,  the  \Yestern  division 
of  States  had  13  million  trees,  while  there  were  more  than  123  million 

trees  of  bearinq-  aofe  in  the  orchards  of  the  North  and  South  Central 
divisions  of  States. "  At  that  time  seven  States  each  had  more  than 
10  million  trees  of  bearing  age,  Missouri  having  more  than  20  million, 
Nev/  York  approximately  15  million,  Illinois  more  than  13  million, 
Ohio  nearly  13  million,  Kansas  and  Pennsylvania  each  nearly  12 

million,  and  Michigan  approximately  11  million  trees,  while  Ken- 
tucky, Indiana,  Virginia,  Tennessee,  Arkansas,  Iowa,  North  Carolina, 

and  West  Virginia,  in  the  order  given,  contained  approximateh'  from 
9  million  to  5  million  trees  of  bearing  age  each. 

TRANSITION    IN    METHODS   OF   MARKETING    THE    APPLE    CROP. 

The  apple  industry  is  passing  through  a  transition  period  in  con- 
nection with  the  methods  used  in  marketing  the  crop.  As  long  as 

apple  growing  w\as  only  an  incidental  feature  in  the  operations  of  the 

farm  and  the  fruit  did  not  enter  general!}'  into  trade  and  commerce, 
the  crop  was  sold  b}-^  the  grower  directly  to  the  merchant  or  to  the 
consumer.  As  the  industiy  increased  and  the  fruit  was  distributed 
more  widely,  a  large  proportion  of  the  apples  used  in  the  city  markets 
was  consigned  to  commission  merchants.  Within  the  last  decade, 
especially  since  apple  growing  has  assumed  such  extensive  proportions 
and  the  fruit  has  entered  into  the  trade  and  commerce  of  the  world, 
the  handling  and  marketing  of  the  crop  have  been  developing  into  a 
specialized  business  distinct  from  the  growing  of  the  fruit.  A  large 
proportion  of  the  apple  crop  is  handled  at  the  present  time  by  men 
purchasing  it  in  the  orchard,  who  either  pack  or  supervise  the  handling 
of  the  fruit,  and  who  have  a  general  knowledge  of  the  status  of  the 

apple  trade  at  all  times  throughout  the  world,  or  by  growers  or  asso- 
ciations of  growers  who  have  similar  facilities  for  keeping  in  close 

«  The  geographical  divisions  of  the  Twelfth  Census  are  as  follows:  North  Atlantic — 
IMaine,  Xew  Hampshire,  Vermont,  Massachusetts,  Rliode  Island,  Connecticut,  New 

York,  New  Jersey,  Pennsylvania.  South  Atlantic — Delaware,  Maryland,  District  of 
Columbia,  Virginia,  West  Virginia,  North  Carolina,  South  Carolina,  Georgia,  Florida. 

North  Central — Ohio,  Indiana,  Illinois,  Michigan,  "Wisconsin,  Minnesota,  Iowa, 
Missouri,  North  Dakota,  South  Dakota,  Nebraska,  Kansas.  South  Central — Kentucky, 
Tennessee,  Alabama,  Mississippi,  Louisiana,  Texas,  Indian  Territory,  Oklahoma, 

Arkansas.  Western — Montana,  Wyoming,  Colorado,  New  Mexico,  Arizona,  Utah. 
Nevada,  Idalio,  Washington,  Oregon,  California. 
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tour.il  with  the  comlitiou  iiiul  the  r(M|uir('iH(}iils  of  the  iii)[)h;  tnidc. 
This  ri'volutioii  in  the  methods  of  handliii^jf  luid  distribiitin<^  tlie  apple 

crop  is  still  ill  proo-ress,  mihI  (he  Mpple  indiistr}*  is  not  yet  fully  adjusted 
to  (he  new  conditions.  Tln'  eold-stora<^e  l)Usinoss,  l>y  (Mpializing  the 

distribution  of  the  crop  and  thereby  adding-  L^'cater  stal)ility  to  the 

in(bistry,  is  one  of  (ho  impoi'tant  factors  in  this  transition. 

THE    RELATION    OF    SUPrLV    AND    DEMAND    IN    THE    Ai'I'LE    TliADE. 

In  a  normal  season  the  apple  trees  in  tlie  United  States  produce 

from  12;)  to  200  million  ])ushelsof  fruit.  The  apple  crop  is  pcrisha])lc 

in  nature,  and  as  it  is  not  produced  uniformly  throuc^hout  the  year  it 

is  not  uncommon  for  the  lai'ge  markets  to  become  oversupplied, 

especiall}'  durino-  the  time  when  the  more  perisliablc  summer  and  fall 
varieties  are  ripening.  The  congestion  in  the  apple  trade  lias  often 
extended  into  early  winter,  especially  when  the  autumn  months  have 
been  warm  and  it  has  been  necessary  to  sell  the  winter  varieties  soon 

after  harvesting  to  prevent  unusual  losses  from  decay.  Under  these 

conditions  the  fruit  juay  not  bring  the  cost  of  the  freight,  and  enor- 
mous quantities  have  been  sacrificed  before  the  apY)les  could  be  placed 

before  the  consumer.  At  the  same  time  the  supply  of  fruit  in 

the  smaller  interior  towns  has  been  unequal  to  the  demand,  and  after 

midwinter  there  generalh^  has  been  an  undersuppl}',  w'itli  a  strong 
demand  for  good  apples  in  both  domestic  and  foreign  markets. 

SO>rr:    OF   THE    CAUSES   OF    GLUTTED    FRUIT    MARKETS. 

The  fruit  trade  is  subject  to  violent  fluctuations  in  suppl}'  and  demand 
on  account  of  the  perishable  nature  of  the  product.  The  glutted  markets 

which  have  often  characterized  the  apple  trade  at  the  height  of  the 

shipping  season  are  due  to  inadequate  facilities  for  the  w'ide  and  rapid 
distribution  of  the  fruit.  The\^  arc  the  result  of  a  condition  of  the 

industry  w^hich  has  made  it  necessary  to  force  the  crop  on  the  market 

within  a  short  space  of  time.  These  ̂ -luts  are  not  caused  b}^  a  general 
overproduction  of  apples,  but  rather  by  the  fault}^  distribution  of  the 
crop,  as  an  equal  quantity  of  fruit  would  not  supply  the  demand  if  it 

were  distributed  more  widely  and  iiniformh-  throughout  the  3'ear. 
No  industry  can  be  exempt  from  the  effects  of  violent  fluctuations 

in  supply  and  demand  unless  some  provision  is  made  for  equalizing 

the  distribution  of  its  products.  The  older  w^heat,  corn,  cotton,  and 

tol)acco  industries  have  long  since  developed  a  S3'stcm  of  warehouses, 
in  which  the  temporary  surplus  products  are  stored  at  harvest  time, 

and  from  which  thc}^  are  distributed  to  domestic  and  foreign  markets 
wdien  production  ceases  and  the  demand  increases.  These  warehouses 

may  be  compared  to  a  reservoir  wliich  stores  a  city  water  supply.  If 

the  whole  volume  of  water  in  the  reservoir  w^cre  to  burst  suddenly 
upon  the  city  the  result  would  be  disastrous  and  the  equili])rium 

between  the  suppl}- and  the  demand  would  be  violently'  disturbed;  but 
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the  saiiio  ([luintity  ui"  \vtiu*i'  nicely  iKilaiices  the  deiimnds  of  tlie  p4iOj)le 
when  it  is  distributed  in  sn.mller  but  steady  quantities  throuobout  a 

longer  period  of  time.  From  the  earliest  times  it  has  been  reco^^uizod 
that  some  provision  uuist  be  made  to  equalize  the  distribution  of  the 

products  of  an  industry  if  it  is  to  orow  into  permanency  and  stability, 
and  the  apple  industry  is  now  in  a  transition  period  so  far  as  the 

application  to  it  of  the  warehouse  system  is  concerned. 

THE    DEVELOPMENT   OF   THE    COLD-STORACVE  WAREHOUSE    BUSINESS. 

During"  the  past  twenty  years  the  conunercial  fruit  business  has 

developed  a  system  of  wareliouses  cooled  b\'  mechanical  methods  of 
refrig-eration.  These  warehouses  arc  sometimes  operated  as  inde- 

pendent fruit-storag-e  plants,  but  more  often  the  storage  of  the  fruit 
is  a  department  of  a  general  cold-storage  warehouse  business.  The 

storage  of  apples  in  mechanicalh^  cooled  warehouses  has  developed 
largely  since  1890,  though  there  has  been  a  gradual  evolution  in  ice 

making  and  in  the  application  of  ice  to  the  preservation  of  fruits  and 

vegetables,  from  the  simple  methods  of  the  ancients  in  India,  who 

produced  ice  b}^  the  evaporation  of  water  exposed  to  the  night  air  in 

shallow,  porous  vessels,  to  the  highly  developed  ice-making  machines 
that  cool  the  warehouses  of  the  present  da}^  As  soon  as  it  was  found 

that  apples  could  be  kept  satisf actor il}^  in  mechanically  cooled  ware- 
houses, the  application  of  the  w^arehouse  system  to  the  commercial 

fruit  industry  was  quickly  perceived,  and,  in  connection  with  the 

recent  rapid  development  of  the  apple  industrv,  warehouses  for  the 
cold  storage  of  fruit  have  been  constructed  in  nearly  every  large  city 

and  in  many  of  the  smaller  towns  in  the  apple  belts.  No  complete 
statistics  of  the  American  warehouse  business  have  been  compiled,  but 

it  is  probable  that  there  are  from  700  to  1,000  warehouses  in  the 
United  States  that  store  apples  to  a  greater  or  less  extent.  The 

number  of  cold-storage  plants  is  increasing  rapidly  at  the  present 
time. 

THE   MAGNITUDE    OF   THE    APPLE-STORAGE    BUSINESS. 

The  mrigniiude  and  development  of  the  apple-storage  business  may 

be  appreciated  by  reference  to  the  following  table,"  Avhich  repre- 
sents the  number  of  barrels  held  in  cold  storage  in  the  United  States 

about  December  1  of  each  year  since  1898: 

Apples  i)i  atonuje  about  December  1  of  each  year  from  1S9S  to  IDOS. 

Barrels.  Barrels. 

189S         800,000     1901    1,771,200 

1899     1,  518,  750     1902    2,  978,  050 

1900    1,  226,  900     1903    2,  348,  510 

«Statisticd  furnished  through  th.e  courtesy  of  the  luternatioual  A])ple  Shippers' 
Association. 
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Up  to  tlio  ])rosrnt  tiinr  (lie  apple  ci'op  lias  l)ooii  sforod  principally  in 

tiW.  larg(^  cities  in  plants  (/pv'ratiii;;*  a  <.!^(MKir{il  cold-storuf^ci  busincsb. 
Roccnlly,  however,  warehouses  have  l)e(Mi  constructed  in  small  towns, 

especially  in  wtv^teru  N(mv  York,  foi-  (h(^  stora<jfo  of  fruit  alone,  and  a 

i'ew  nicchanicaily  cooled  plants  have  hecn  huill  l)y  ap[)le  ̂ "rowers  on 
th(^  farms.  Cold-stora|»'e  warehouses  arc  located  in  the  large  cities 
])rincipally  because  it  is  more  economical  to  opc^raLe  a  general  cold- 
slorage  l)usiness  than  a  special  fruit  business,  and  also  because  the 

fruit  is  stored  largely  b}'  api)le  dealers  who  arc  located  in  the  cities, 

rather  than  b}'  the  growers  of  the  fruit.  In  1002  a))out  43  per  cent  of 
tlu^  apples  stored  in  the  United  States  were  held  in  Chicago,  New  York, 
l>oston,  Philadelphia,  Rochester,  St.  Louis,  and  Indianapolis. 

These  large  warehouses  arc  generally  operated  by  incorporated 

companies.  A  storage  charge  of  from  40  to  60  cents  per  barrel,  or 
from  15  to  20  cents  per  box,  is  made  for  the  season,  which  extends 

from  October  1  to  May  1.  The  storage  charge  may  be  based  on  a 

monthly  rate  per  package  if  the  storage  extends  over  a  part  of  the 

season  onl}^,  in  wdiicli  case  the  cost  is  proportionally  higher. 

THE   RELATION   OF   THE   WAREHOUSEMAN    TO    THE    FRUIT    STORER. 

The  cold-storage  warehouse  business  has  developed  so  rapidh^  that 

the  I'elation  of  the  warehouseman  to  the  man  who  stores  the  fruit,  as 
well  as  the  function  of  the  warehouse  in  the  preservation  of  the  fruit, 

is  not  generally  understood.  The  warehouse  is  supposed  to  supph^  a 
uniform  temperature  of  the  desired  degree  of  cold  through  its  rooms 

during  the  storage  season.  It  is  expected  to  be  managed  in  other 

respects  so  that  the  deterioration  of  the  fruit  and  losses  from  any 

other  cause  may.  not  be  rcasonabl}'  attributed  to  a  poor  construction 
or  installation  of  the  plant,  to  its  negligent  or  improper  management, 

or  to  the  ill-treatment  of  the  goods  within  the  warehouse. 
If  the  temperature  of  the  rooms  fluctuates  unduly  from  the  degree 

to  be  maintained  and  the  fruit  is  frozen  to  a  point  of  injury,  if  it  ripens 
with  abnormal  rapidity,  if  it  is  piled  in  certain  parts  of  a  room  so  that 

it  is  injured  b}^  overcooling  or  by  heating,  or  if  the  management  of  the 
warehouse  or  treatment  of  the  fruit  in  other  respects  can  be  shown  to 

have  been  fault}^  or  negligent,  the  storage  house  has  failed  to  perform 
its  proper  function. 

The  warehouse  treatment  is  not  supposed  to  insure  tlie  fruit  against 

the  natural  deterioration  that  may  take  place  in  cool  temperatures. 
The  warehouseman  holds  the  fruit  in  storage  as  a  trustee  for  the 

storcr,  and  in  that  relation  is  bound  to  exercise  only  that  degree  of 

care  and  diliirence  in  the  manao-ement  of  the  building  and  its  contents 

that  a  man  of  ordinary  care  and  prudence  w^ould  exercise  under  the 
circumstances  in  i)rotecting  the  i)lant  and  the  goods  if  4: hey  were  his 

private  property.    . 
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COXDITIOXS    IXFLUENCIXO    THE    KEKriNOJ    QI:ALITV    OF   AITLES. 

The  cold-stora<^e  house  is  supposed  to  retard  the  ripeniuo-  processes 
in  a  temperature  that  will  not  injure  the  fruit  in  other  respects,  and 
thus  to  leno-then  its  life  history.  It  is  desif'-ned  also  to  arrest  the 
devcdopment  of  diseases  with  which  the  fruit  may  ]je  affected  and 

which  cause  its  premature  death.  A  fruit  is  a  livin<jf  hody;  its  life 
processes  f^o  forward  rapidly  in  high  temperatures,  and  it  soon  reaches 
the  end  of  its  life.  In  low  temperatures  the  life  processes  are  retardi^d, 

thou«;h  they  progress  slowly  in  the  lowest  temperatuie  in  which  tlio 

fruit  may  be  safely  stored.  In  a  similar  respect  the  diseases  which 

ati'ect  the  fruits  are  due  to  living  organisms.  These  multiply  rapidly 
in  high  temperatures  and  are  retarded  by  low  temperatures.  Some 

diseases,  like  the  bitter-rot  and  apple-scab,  are  checked  by  the  temper- 
atures best  adapted  to  the  storage  of  the  apple,  while  others,  such  as 

the  ])lack  and  blue  molds,  grow  slowly  in  the  lowest  temperatures  in 
which  the  fruit  may  be  stored  without  freezing. 

THE    CONDITION    OF    THE    FKUIT    AX])    ITS    KEEI'lNd    QUALITY. 

The  behavior  of  apples  in  a  storage  house  depends  on  their  condition 
when  they  enter  the  room.  Ko  two  lots  may  be  expected  to  act  alike 
unless  they  are  in  a  similar  condition  when  stored.  If  one  lot  ripens 
more  than  another  after  picking,  it  will  deteriorate  sooner  in  the  storage 
house.  If  the  diseases  in  one  lot  have  progressed  farther  than  in 

another,  the  premature  death  of  the  fruit  may  be  looked  for  earlier  in 

the  storao-e  season.  If  the  fruit  has  been  grown  under  conditions  that 
cause  it  to  pass  tiirough  its  life  history  more  quickly  than  the  same 

variety  grown  under  different  conditions,  it  may  be  expected  to  reach 

the  end  of  its  life  at  an  earlier  period.  The  cold-storage  treatment 
docs  not  obliterate  the  differences  that  exist  in  the  various  lots  of  fruit 

when  they  enter  the  storage  house;  it  rather  retards,  w^hile  not  pre- 
venting, their  normal  development. 

THE    TEMPERATURE    FOR    XEEPING    APPLES. 

In  commercial  practice  a  temperature  of  31^  to  32^  F.  in  the 
w^arehouse  retards  the  ripening  of  the  fruit  more  than  a  higher 
temperature.  It  also  checks  to  a  greater  extent  the  development  of 
diseases  and  of  scald.  When  the  fruit  is  removed  from  the  warehouse 

to  a  warmer  temperature,  it  remains  in  good  condition  longer  when 

taken  from  a  temperature  of  31^  to  32^  F.  than  when  removed  from  a 
higher  stoi"uge  temperature.  In  the  latter  case  the  ripening  has 
progressed  more  rapidly  in  the  warehouse,  and  the  fruit  is  nearer  the 
end  of  its  life  when  removed. 

Under  favorable  conditions  winter  varieties  of  apples  may  be  stored 

satisfactorily -throughout  the  season  in  a  temperature  of  34°  to  36°  F. 
This   higher  temperature  is  adapted   to  farm  storage  houses,  or  to 
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Northern  Spy  Apples. 

Five  raonths  in  cold  storaffe.      Tli e  more  mature  fruit  (upper  figure)  was  picked  two  weeks later  thau  the  other. 
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warohoiisos  in  >vhi('li  tho  fruit  can  he  placed  soon  uftor  pickinf^.  If 
tho  fruit  is  not  stored  as  soon  as  it  is  taken  from  tlic  tree,  and  the 

teinperatuiH^  a\-eraofes  above  OU^  F.,  its  ripening  processes  are  greatly 
accelerated.  Und(M'  these  conditions  a  storage  temperature  of  34"  to 
30  F.  does  not  check  the  ripening  so  (piickly  or  to  so  great  an  extent 

as  one  at  about  the  point  of  freezing,  and  the  lower  storage  temperature 

is  necessary  to  ovorconK*  the  cll'ect  of  the  abuses  to  which  the  fruit  ha:-4 
been  subjected. 

TUK   TIME   TO    I'ICK    APrLES    FOR   COLD    STORACiE. 

The  ideal  apple  for  keeping  in  cold  storage  is  fully  grown  and 

highly  colored,  but  still  hard  when  picked  from  the  tree.  In  this 
condition  it  has  developed  the  most  attractive  style  and  finest  quality 

and  has  attained  the  highest  market  value.  An  apple  that  is  picked 

prematurel}'  appears  to  ripen  niore  rapidly  than  fruit  picked  in  a 
more  mature  condition.  Immature  fruit  deteriorates  as  quickly  as  or 

even  more  quickly  than  fruit  that  has  reached  a  liigher  degree  of 

maturity  on  the  tree.  The  immature  fruit  is  likeh' to  lose  in  tirmness 
in  the  warehouse  and  it  is  more  susceptible  to  the  development  of 
scald. 

When  the  apple  is  handled  in  large  commercial  quantities  it  is  not 

always  practicable  to  allow  the  fruit  to  reach  the  ideal  degree  of 

maturity  before  it  is  harvested.  The  growing  scarcity  of  labor  in  many 

parts  of  the  countr}',  the  difficulty  that  is  often  experienced  in 
securing  cars  for  the  transportation  of  the  apples,  and  the  frequent 
congestions  in  the  freight  traffic  at  the  railway  terminals  have  made  it 

necessary  to  begin  the  picking  of  the  crop  relativel}^  early  in  the 
season.  On  the  other  hand,  a  good  deal  of  the  fruit  is  picked  prema- 

turely under  the  erroneous  impression  that  the  keeping  quality  is 
improved  when  handled  and  stored  in  this  condition.  The  Northern 

Spy  apples  in  PL  XXII  represent  fruit  at  different  stages  of  ripeness. 

The  more  highly  colored  fruit  in  the  upper  figure  of  PL  XXII  has 

})etter  keeping  quality  and  is  superior  in  every  respect  to  the  apple 
shown  below  it. 

SUGGESTIONS   FOR    IMPROVING    THE   COLOR   OF    APPLES. 

The  color  of  apples  may  be  heightened  by  cultural  practices  that 
tend  to  mature  the  fruit  relatively  early  in  the  season.  If  the 

orchards  are  in  tillage  and  cover  crops  have  an  excess  of  nitrogenous 

f(>rtilizers,  and  the  trees  are  sprayed,  the  increased  productiveness  of 
the  soil  and  the  added  vigor  of  the  trees  keep  them  growing  late  in  the 

season.  These  cultural  conditions  enlarge  the  leaf  surface  of  the  trees, 
and  the  fruit  is  shaded  to  a  greater  degree.  Stopping  the  tillage  early 
in  the  season,  seeding  the  land  to  a  cover  crop  to  absorb  the  moisture 

and  to  take  up  the  available  plant  food,  and  pruning  the  trees  vigor- 

ously to  let  in  the  sunlight  usually  increase  the  color  of  the  fruit;  or 
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it  iiiiiy  be  Hccoiupli.^hod,  when  necessary,  ))y  puttin;^'  tlje  orchard  tem- 
porarily in  sod.  The  color  is  ))elieved  to  lie  improved  al-o  hy  the 

ap]>lieiition  of  potash  fertilizers. 

The  apples  on  a  tree  differ  widely  in  the  degree  of  maturity  attained 

at  a  given  time,  just  as  is  the  case  with  peaches  or  plums  or  pears  in'a 
tree  top.  The  fruit  on  the  upper  and  outer  branches  ripens  in 
advance  of  that  on  the  shaded  interior  branches.  It  is  impossible 

to  secure  uniformity  in  maturity  when  the  entire  product  of  a  tree 

is  picked  at  one  time,  as  apples  in  diti'erent  stages  of  ripeness  are 
mixed  indiscriminately  together.  The  greatest  uniformity  in  this 

respect  is  attained  when  the  trees  are  picked  over  two  or  three  times, 

taking  the  apples  at  each  picking  that  have  attained  the  desired 
size  and  color. 

THE    APPLE    SCALD. 

Apple  scald  is  the  cause  of  serious  losses  in  many  varieties  of  cold- 
storage  apples.  This  difficulty  develops  toward  the  end  of  the  storage 
season  when  the  fruit  approaches  the  end  of  its  life,  or  it  may  appear 

early  in  lots  of  apples  that  have  ripened  considerably  between  the  time 

of  picking  and  of  storing  the  fruit.  The  scald  appears  as  a  brovvnish 
discoloration  of  the  uncolored  portions  of  the  fruit,  that  is,  on  the  side 

developed  in  the  shade.  The  appearance  of  the  scald  and  its  posi- 
tion on  the  fruit  are  shown  in  the  York  Imperial  apple  in  PI.  XXIII. 

An  a|)ple  picked  prematurely  is  more  susceptible  to  this  trouble  than 
one  that  has  developed  the  highest  degree  of  color  before  picking.  In 

fact,  liighl}^  colored  apples  of  a  variety  that  usualh'  scald  badly  seldom 
develop  the  trouble.  This  phase  of  the  subject  is  illustrated  by  the 

Winesap  apples  shown  in  PI.  XXIV.  Apples  picked  when  partly 
colored  or  in  the  condition  shown  in  the  upper  ligure  of  this  plate 

developed  33  per  cent  of  scald  in  March  when  stoied  in  a  temperature 

of  32*^  F.  The  more  Jiighly  colored  fruit,  represented  by  the  lower 
figure,  which  was  picked  from  the  same  trees  two  weeks  later  in  tlie 
season,  and  stored  in  the  same  room,  developed  at  the  same  time  only 

two-tenths  of  1  per  cent  of  scald. 
As  the  scald  normally  appears  late  in  the  life  of  the  fruit,  a  storage 

teniperiiture  of  31°  to  32°  F.  retards  its  development  more  than  a 
higher  temperature;  and  as  a  higher  temperature  hastens  the  life 

processes,  an  apple  that  is  free  from  scald  when  removed  from  storage 

late  in  the  season  ma}^  develop  the  trouble  quickly  if  it  is  taken  into  a 
warm  temperature. 

All  varieties  are  not  equally  susceptible.  The  York  Imperial,  Grimes 
Golden^  Rhode  Island  Greming^  Wagener,  Huntsman,  and  Lankford 
are  among  those  most  likely  to  develop  the  trouble,  though  late  in  the 

season  it  is  serious  on  poorl}^  colored  Baldwin,  Ben  Davis,  Winesap, 
and  Yellow  Newtown  apples,  as  well  as  on  many  other  sorts. 
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WiNESAP  Apples. 

A.ter  five  months  in  coM  storage,  .showing  scald  on  immature  (rui.  (npper  figure,  with  highly 
colored  fruit  uninjured. 
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Till-:  NATUKE  OF  SCALD.  —'I'll (',  charuot*'!'  of  scald  is  not  ̂ vv\\  under- 

stood. It  is  not  the  result  of  bacteria  or  fungi  which  ̂ row  in  tlio  f I'uit 
and  cause  tiie  couunon  fruit  rots,  and  it  is  not  transmitted  fvoui 

one  apple  to  {mother.  It  apjicars  to  be  due  to  the  normal  oxidizin;^ 

fernieiits  in  (he  fruit,  which  caus(»  the  premature  death  of  tlu;  cells  of 
the  apple  just  beneath  the  skin.  These  cells  die  and  finally  tuin  brown, 

producinj^  the  characteristic  discoloration  of  the  skiFi.  The  trouble 

does  not  extend  d(M'})ly  into  the  flesh  of  the  apph;.  Its  surface  natui-e 

i-;  shown  in  the  York  Lnpcu'iul  iipple  and  a  cross  section  of  the  same 
fruit  illustrated  in  Tl.  XXI II. 

Thk  ruKVENTiON  OF  8CALI). — With  the  present  knowledge  of  scald 

its  control  seems  to  depend  upon  cultural  conditions  and  on  pi'opcT 
nu'thods  of  handling-  the  fruit.  It  is  neccssar}^  to  grow  highly  colored 
fruit  in  order  to  reduce  the  susceptibility  to  the  trouble,  and  it  is  of 

primary  importance  to  store  it  quickly  after  picking  or  to  ship  it 
under  conditions  that  retard  the  ripening  processes.  If  the  fruit  is 

then  stored  in  a  temperature  of  about  32-^  F.,  and  the  varieties  that  are 
likely  to  develop  tlie  trou])leare  removed  from  storage  relatively  early 

in  tlie  season  before  the  scald  appears,  and  if  after  removal  the  fi  uit 

is  kept  as  cool  as  possible,  the  losses  that  occur  annuall}^  from  apple 
scald  n^ay  be  nuiterially  reduced. 

THE    IMPORTANCE    OF    STORING    APPLES    PROMPTLY    AFTER    PICKING. 

A  large  proportion  of  the  ditHculties  in  the  cold  storage  of  apples  is 

the  result  of  dela3^ing  the  storage  of  the  fruit  after  it  is  picked.  The 
app^le  ripens  more  rapidly  when  picked  than  it  does  v/hen  hanging  on 
the  tree  and  m.aturing  in  the  same  temperature.  The  diseases  with 

which  the  fruit  is  affected  appear  to  develop  more  rapidly  when  storage 

is  dchu^ed.  If  the  w^eather  at  the  harvest  time  is  Avarm — that  is,  if 

the  temperature  averages  above  60-^  F. — the  fruit  matures  and  the 
diseases  grow  with  unusual  rapidit3\  On  the  other  hand,  if  the 

weather  at  this  time  is  cool,  the  ripening  progresses  more  slowly  and 

the  diseases  ma}'  not  increase  in  severity.  The  ripening  that  occurs 

during  the  Y>-i"iod  of  delay  between  picking  and  storing  shortens  to 
thtit  extent  the  life  of  the  fruit  in  the  storage  house.  Keeping  the 

apples  in  piles  or  packages  in  the  orchard  before  storing,  as  shown 

in  n.  XXV,  or  delays  in  transit  or  at  the  warehouse  before  the}^  are 
placed  in  storage,  therefore,  cause  the  fruit  to  ripen  and  diseases  to 

spread,  and  the  apples  may  alread}^  have  commenced  deteriorating 

when  the}'  enter  the  warehouse. 

'i'he  Rhode  Island  Greenincj  apples  in  PI.  XXVI  show' the  ditierence 
in  maturity  of  fruit  stored  soon  after  picking  and  similar  fruit  stored 

after  a  delay  of  from  two  to  three  weeks.  The  keeping  quality  in  the 

apple  represented  in  the  low^er  figure  has  been  ruined  by  the  delay  in 

placing  it  in  stoi'age.  The  importance  of  storing  fruit  immediately 
after  picking  is,  therefore,  greatest  in  the  warmer  apple  belts  of  the 
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country,  thoiit.';li  it  i.s  cHiuuli}'  important  in  tlu^  nortlu'in  Hi>plo-^rowing 
sections  when  the  autuuin  niontlis  are  unusually  warm. 

Advantages  of  a  local  stohagk  house.  -In  Inmdlin^-  the  apple 
for  cold  .storao^e  the  ideal  is  readied  when  the  fruit  can  be  taken 

directly  from  the  tree  to  the  warehouse.  So  far  as  the  fruit  is  con- 
cerned, a  similar  condition  is  approached  when  it  is  shi|)ped  to  a  distant 

warehouse  in  refrigerator  cars',  or  the  ideal  is  attained  in  those  sections 
or  seasons  in  which  the  pickinj^  and  handling  of  the  crop  occui-  in  cool 
weather.  It  may  not  be  practicable  for  the  apple  dealer  who  is  located 

in  a  distant  cit}'  to  st'jre  his  fruit  in  warehouses  situated  near  the 
orchards,  nor  is  the  local  warehouse  advisable  in  sections  where  there 

are  inadequate  facilities  for  transporting  the  fruit  to  distant  markets 

during  the  winter.  As  a  general  rule,  it  is  to  the  mutual  interest  of 
the  owner  and  the  warehouseman  that  the  fruit  be  stored  where  it 

can  be  watched  carefull}'  throughout  the  season  ))y  the  owner,  as  the 
warehouseman  is  responsible  onl}^  for  the  proper  management  of  the 
))uilding  and  its  contents,  and  not  for  the  idtimate  condition  of  the 
fruit. 

Tlie  local  wareliouse  is  especially  favorable  to  the  apple  grower  who 

stores  his  ow^n  fruit  and  wdio  is  not  located  near  a  large  city  warehouse. 

It  is  also  adapted  to  apple  dealers  in  cities  who  have  permanent  repre- 
sentatives near  the  orchards.  In  those  sections  in  which  the  fruit  is 

likely  to  ripen  in  warm  weather,  like  the  warmer  apple  regions  of  the 

Mississippi  Valley  and  the  Allegheny  Mountain  districts,  the  grower  is 

frequent!}^  forced  to  sell  his  apples  in  the  local  market  or  to  a  dealer 

at  a  low  price.  If  the  w^eather  is  unusuall}'  ̂ varm  the  fruit  is  likely  to 
arrive  in  the  markets  in  bad  condition,  and  the  apple  trade  soon 

becomes  demoralized.  On  the  other  hand,  if  the  fruit  is  shipped  to  a 

distant  storage  house  and  the  packing,  shipping,  or  handling  is  delayed, 

its  storage  quality  has  been  serioush^  impaired  before  it  reaches  the 
warehouse. 

A  system  of  warehouses  located  in  the  orchards  and  managed  b}^ 

growers,  or  operated  by  companies  in  near-by  towns,  would  reduce 
some  of  the  difficulties  with  which  the  growers  in  the  warmer  apple 

belts  have  to  contend,  and  would  there b}^  give  greater  stability  to  the 

industry  in  those  sections.  There  can  be  no  question,  from  the  stand- 
point of  the  keepin.g  of  the  fruit,  of  the  advantage  of  a  warehouse 

located  near  the  orchard,  but  its  usefulness  to  the  business  as  a  whole 

depends  not  on  the  keeping  quality  of  the  fruit  alone,  but  on  the  larger 
question  of  its  adaptability  to  the  present  requirements  of  the  apple 
trade. 

INFLUENCE   OF    ENVIRONMENT    ON    KEEPING    QUALITY. 

The  same  variety  of  apple  may  vary  widely  in  keeping  quality  when 
grown  under  different  conditions.  The  apple  is  affected  by  its 

geographical  environment,  b}"  the  t3'pe  of  soil,  b}^  the  condition  of 
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Fig.  1. -Storing  Apples  in  the  Field,  a  Practice  Common  in  the  Allegheny 

Mountain  District. 

Fig.  2.— Allowing  Apples  to  Remain  in  Piles  in  the  Orchard,  a  Practice  Common 

IN  Many  Sections. 

DELAYING    THE    STORAGE    OF    APPLES. 
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Dcn&co   BALTiucnr. 

Rhode  Island  Greening  Apples. 

Showinjj  condition  of  fruit  when  stored  soon  after  picking  (upper  figure)  and  after  a  delay  of 

two  or  three  weeks. 
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Fig.  1.— Apples  Stored  in  Boxes,  a  Package  Especially  Desirable  for  Tender 
Varieties. 

Fig.  2.— Apples  Stored  in  Barrels,  the  Package  Commonly  Used. 

APPLE    STORAGE     PACKAGES. 
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tlu' trees,  iunl  i>y  oilier  fiictors  connected  \,  ilh  ils  piodiielion.  It  is 

pi'e)l);i])ly  safe  lo  lay  down  the  ̂ enei'al  pi'iiKi[)le  that  an  environment 
"which  eauses  the  fruit  to  s^row  with  unusual  rapidity  causes  it  also  to 

])ass  relatively  faster  throuj4'li  its  life  history  after  the  fruit  is  picked. 
Apples  trrosvn  on  h)w.  rich  land  or  on  young  trees  arc  ahnorinally  lar^^e 

and  arc*  likely  to  deteriorate  sooner  than  fiuitof  the  .same  variety  from 

oldtr  trees  or  a  more  congenial  soil.  I'ruit  stimulated  by  nitJ'ogenous 
ferdlizers  in  orchards  in  which  the  water-holding  power  of  the  soil 

has  heen  largely  increased  hy  the  incoi-poration  of  veg(itable  mattei*  is 
often  inferior  in  keeping  (pudity.  Similarly,  apples  produced  on 

quick-acting,  sandy  soils  and  on  the  strong  new  lands  in  some  of  the 

newer  apple-growing  regions  are  apt  to  reach  the  end  of  their  life 

relativel}"  earl}^  in  the  season.  The  grower  should  recognize  the  fact 
that  the  apple  is  profoundly  modified  ])y  its  environment,  and  that  the 

inherent  dilierenccs  in  each  lot  are  not  eliminated  by  storage  treat- 
ment. It  should  not  be  expected  that  the  diiTerent  lots  of  the  same 

varict}^  grov.'u  in  widel}'  ditl'crent  sections  or  under  different  cultural 
conditions  will  act  alike  in  the  storage  room;  rather  the  handling  of 
the  apples  should  be  go.verned  by  the  nature  of  the  fruit  itself. 

IXTLUENCE    OF    COLD    STOKACJE    ON    C03IMER(  lAL   VALUE    OF   YAillETIES. 

Cold  storage  is  increasing  the  commercial  value  of  man}-  tender  but 
otherwise  desirable  varieties  which  formerh^  had  to  be  sold  soon  after 

picking.  The  season  of  the  late  summer  and  fall  sorts,  like  Graven- 

stein,  Williams,  Alexander,  Oldenburg  (83^n.  JJuchess)^  Maiden  Blusli, 

and  Fall  Pippin,  ma}'  be  extended  a  month  or  six  weeks  if  the  condi- 
tion of  the  apple  trade  warrants  the  storage  of  these  varieties. 

Usualh^  it  is  not  advisable  to  store  the  quick-ripening  suram.er  and 
fall  varieties  except  to  relieve  a  congested  market  or  to  bridge  over 

the  season  until  the  early  winter  sorts  are  fit  to  use.  Earh^  varieties 

lose  their  quality  in  storage  relativel}^  sooner  than  later  kinds,  and  as 
the  weather  is  likelv  to  be  warm  when  thevaro  removed  from  storao-e, 
the  fruit  breaks  down  quickly.  If  the  condition  of  the  apple  trade 

makes  it  advisable  to  store  the  early  kinds  they  may  be  handled  to 
best  advantage  when  the  fruit  is  well  matured  and  stored  soon  after 

picking  in  well- ventilated  rboms  in  a  temperature  of  about  32^  F.  It 

is  advisable  to  pack  the  fruit  in  packag'es  of  not  over  a  bushel  in  capa- 
city, as  a  larger  package,  like  the  barrel,  does  not  radiate  its  heat 

when  stored  quicklv  enough  to  check  the  ripening  of  the  fruit.  (PI. 
XXVII.) 

The  value  of  some  of  the  early  winter  varieties,  like  AVealth}", 
Grimes  Golden.,  Jonathan,  and  ̂ Iclntosh,  has  been  greatly  increased 

by  cold  storage.  Foi-mcrly  these  sorts  had  to  be  sold  soon  after 
picking  to  ])revent  loss  from  decay.     Nov;  they  may  be  stored  until 
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mkiwiiitei",  or  uveii  LiUir,  mid  lijereby  iuid  U>  th'  li->l  (jf  varieties  of 

liii^'li  qiuility  ol)taiiia))le  diu'ljio-  thut  })ori()d.  The.  (•old-stora;;^**.  iiidiistrv 
has  there foro  iiuivjised  the  use  of  some  \'arielies  of  hioh  trnid{»  tliat 
formerly  hud  to  he  phuited  in  restricted  quantities.  It,  has  also  made 

it  possible  to  grow  these  varieties  in  warmer  localities  than  fcMiiK'rIy. 

The}'  may  bo  stored  in  local  warehouses,  or  with  the  refrij^eratcn-  ear 
near  at  hand  they  may  be  shipped  safely  to  a  distant  warehouse  and 
distributed  later  in  the  season. 

INFLUENCE    OF    COLD    STOHACrE    ON    THE    APPLE    TRADE. 

The  cold-storage  warehouse  industry  in  its  broadest  economic  rela- 
tion is  equalizing  the  distribution  of  the  apple  crop  throughout  the 

season,  and  equalizing  the  price  as  well.  Like  other  warehouse  sj'stems, 

it  must  ultimately  add  greater  stabilit}'  to  the  suppl}^  and  demand  and 
materially  benotit  the  producer  and  the  consumer.  The  producer  will 

rciip  the  benefit  of  a  steadier  condition  in  the  apple  trade  and  of  more 

uniform  prices.  The  consumer  will  realize  the  advantages  of  a  more 

uniform  supply  of  apples  throughout  the  jqhv  at  even  prices. 

There  is  some  danger  that  the  cold-storage  warehouse  business  may 

be  developed  too  rapidh'  for  the  present  needs  of  the  apple  trade.  It 
is  possible  that  the  quantity  of  fruit  stored  in  a  given  year  will  be  so 

large  that  the  prices  will  not  reach  a  paying  level  during  the  winter 

and  spring  months.  This  condition  was  confronted  in  190r2,  when  a 

large  proportion  of  the  stored  fruit  was  poor  in  quality.  At  that  time  it 

was  estimated  that  there  were  more  than  1,000,000  barrels  of  apples  held 
ill  comraon  storage  about  December  1,  in  addition  to  3,000,0C0  barrels 

held  in  cold  storage.  The  markets  were  full  of  the  common-storage 
stock  during  the  winter  months,  and  the  poor  grades,  as  well  as  the 

better  fruit  in  the  warehouses,  were  held  until  spring,  when  the  apples 
had  to  be  forced  on  the  market  ]>efore  tlie  advent  of  warm  weather. 

The  result  was  a  temporary  oversupply  and  low  prices  at  a  season  when 

fruit  usually  brings  the  highest  returns.  The  apple-warehouse  busi- 

ness is  still  too  young  to  have  adjusted  itself  thoroughly  to  the  requiie- 
ments  of  the  trade.  It  is  now  at  the  threshold  of  its  development,  but 

just  as  the  laws  of  supply  and  demand  will  ultimately  define  the  extent 

and  stabilit}'  of  the  apple  industry,  so  too  the  same  laws  will  finally 
adjust  the  relations  of  the  cold-storaoe  warehouse  to  that  business. 

INFLUENCE    OF    COLD    STORAGE    IN    EXTENDING   APPLE    MARKETS. 

Cold  storage  is  having  ati  important  influence  in  extending  the 

apple  markets  both  at  home  and  abroad.  The  delicate  summer  and 

fall  varieties  may  now  be  shipped  to  distant  domestic  and  foreign 

markets  in  refrigerator  cars  or  in  refrigerated  compartments  on  ship- 
board.    Cold  storage  has  become  an  important  factor  in  the  present 
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rapid  (U'voIopiiHMit  of  i\\v,  export  tnulc  in  Jipplcs  by  Icnglhoninj.^  the 
souson  of  (.listril)utio!K  From  tlio  iiscjil  yvnv  IWo  to  l^M^  iiiclusivc, 

an  !ivoni«;-e  of  TS,l)u7  barrels  \)vv  year  was  oxportod  from  the  United 

States  })etween  tho  1st  of  »Ianuary  and  tlie  .1st  of  June,  oi-  ;in  avera,L,'"e 

of  17.!>  ]>ei;  (HMil  of  (he  exports  of  each  fiscal  year.  Diirin;.'-  the  most 

a«'(i\  e  period  in  ihe  (h'veloi)ment  of  the  cold-storage  business,  oi-  from 
18!>T  (o  1  :•();;,  :in  :iv(M'a«^'e  of  240,0^8  barrels  per  year,  or  25.9  per  cent 

of  (he  exi)oi-ts  of  each  fiscal  year,  were  forwarded  during-  the  same 
inDiiths— an  annual  increase  in  tliat  time  of  8  per  cent.  From  1S93 

to  Jti'.K't,  inclusive,  4.5  per  cent  of  the  exports  of  the  3Tar  were  for- 
warded between  March  i  and  June  1.  In  the  liscal  years  1897  to  190l\ 

8.3  per  cent  were  forwarded  during  the  corresponding  period.  If  the 

fruit  has  been  properl}^  handled  between  the  orchard  and  the  w^are- 
house,  as  well  as  in  the  warehouse,  tho  late-keeping  varieties  can  be 

withdrawn  and  exported  in  common  storage  in  well-ventilated  })oats 

during  the  carh'  spring,  or  in  refrigerated  compartments  as  late  as  the 
middle  or  last  of  May. 

In  this  connection,  it  should  be  remembered  that  the  export  trade  in 

apples  is  increasing  rapidly,  and  that  American  fruit  is  as  3'ct  known 
in  but  few  of  the  European  markets.  The  export  trade  has  increased 

from  an  average  annual  export  of  99,316  barrels  during  the  decade 
froml8G0  to  1870  to  an  annual  average  of  575,548  barrels  during  the 

decade  from  1890  to  1900..  In  the  iiscal  year  1903  the  exports 

amounted  to  1,655,24:7  barrels,  and  in  1904:  the  shipments  will  be 

greatl}^  increased.  Yet,  so  insignificant  has  been  the  development  of 
the  export  trade  to  the  continent  of  Europe  that  less  than  20  per  cent 

of  the  apple  exports  from  the  United  States  in  the  fiscal  3'ear  1902 
were  used  outside  of  the  United  Kingdom. 

INFLUENCE    OF   COLD    STORAGE    ON  THE    STANDARD    OF    FRUIT    GROWING. 

The  cold-storage  industry  is  one  of  the  important  influences  in 
raising  the  standard  of  American  fruit  growing.  There  is  an  increas- 

ing demand  on  the  part  of  the  consumer  for  fruit  of  higher  qualit}', 
of  more  attractive  appearance,  and  of  better  ph\^sical  condition. 

The  early  methods  of  handling  the  apple  crop,  whereb}^  the  fruit  was 

roughl}'  treated,  poorh^  packed,  and  improperly  preserved,  do  not 
satisfy  the  present  demands  of  the  warehouse  business  or  of  the 

more  exacting  consumer.  The  cold-storage  industr}^  is  emphasiz- 

ing, more  than  an}-  other  factor  iji  the  apple  trade,  the  need  of  well 

grown,  well  graded,  and  carefulh'  handled  fruit  for  successful  storage 
operations.  Poorl}'  grown  apples,  or  fruit  that  is  badly  graded  and 
roughly  handled  in  the  orchard  or  in  transit,  deteriorates  quickly  in 
the  warehouse  and  causes  dissatisfaction  on  the  part  of  tlie  consumer. 

Apple  dealers  are  beginning  to  realize  these  general  principles,  riud  in 

the  selection  of  storage  supplies  are  already  discriminating  between 



238         VKAUHOOK    OF    TIIK    DEPARTMENT    OF    ACiUICULTURE. 

the  orcbardLst  >vhu  givcij  careful  attention  to  the  tillage,  spraying, 

])riinino',  and  fertilizino-  of  the  orchard,  and  the  fruit  [grower  who 
nej^iects  the  trees  and  handles, the  fruit  improperly. 

Until  recently  there  has  heen  little  eifort  on  the  part  of  investigators 
to  study  the  life  history  of  the  apple  after  it  has  been  severed  from 

the  tree.  Investigation  has  ceased  to  a  large  extent  with  the  produc- 
tion of  the  crop,  and  the  problems  connected  with  its  handling  and 

marketing  have  been  considered  as  being  of  a  commercial  rather  than 

of  a  ̂ :;cientitic  character.  In  the  last  few  3'cars,  however,  considera])lo 
attention  has  been  given  to  the  chemistry  and  physiology  of  the  ap})le 

from  its  earliest  growth  to  old  age  and  deca\',  and  in  this  phase  of  the 
subject  the  influences  of  the  conditions  of  growth  and  of  the  methods 

of  handling  the  fruit  after  it  is  picked,  including  its  treatment  in 
warehouses  in  cold  temperatures,  have  formed  an  important  part  of 

the  investigations.  The  effect  of  this  careful  work  in  connection  with 

the  practical  experience  of  warehousemen  is  to  force  better  methods 

of  picking,  grading,  packing,  and  shipping  on  the  grower,  the  dealer, 

and  the  transportation  companies.  The  cold-storage  warehousing 
business  and  its  exact  requirements  constitute  one  of  the  great  educa- 

tional factors  in  improving  the  American  fruit  industry. 



IVRKPAlJINCi}  LAND  FOR  IRHKiA TION. 
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Editorial  AsxiafiDil,  IrrUjidion  Jnvcdir/ntions,  Office  of  JCxprrinicnl  Slallo/is. 

TN'TRODUCTION. 

la  order  that  the  best  crop  may  be  grown  by  irrigation,  a  uniform 
wettinir  of  the  soil  is  necessary,  and  soil  can  l)e  wet  uniformly  onlv 

when  it  is  smooth.  It  is  not  meant  ])y  this  that  it  nuist  be  level,  )n;t 
only  that  it  must  have  a  smooth  surface,  so  that  water  can  ])C  made  to 
run  all  over  it,  and  that  there  shall  ])e  no  low  places  in  which  the 
water  can  collect  and  stand.  Land  to  be  irrigated  may  have  uniform 
slopes  in  one  direction  or  it  may  be  rolling,  but  if  proj>erly  smoothed 

it  can  be  uniforml}'  wet  by  a  proper  location  of  the  ditches  carrying  the 
water  to  all  parts  of  the  fields.  An  ideal  lield  or  farm  for  irrigation 

is  one  which  has  a  smootli'surfacc  and  a  very  gentle  slope  in  one  or 
two  directions;  but  lands  so  nearlj^  level  and  with  such  regular  slopes 
are  found  only  ii>  river  bottoms,  and  are  not  common.  Even  where 

lands  are  nearly  level  they  almost  never  have  a  perfectly  smooth  sur- 

face. It  may,  therefore,  be  said  that  practicall}^  no  lands  are  read}' 
for  irrigation  without  some  previous  preparation  other  than  plowing. 

The  irrigated  lands  of  the  arid  region  and  those  that  are  irrigable 

are  generally  nearly  level,  w^ith  light  sandy  or  ashy  soils,  and  are 
commonly  covered  with  a  more  or  less  dense  growth  of  sagebrush. 
Hioh  winds  are  also  characteristic  of  the  resfion.  The  result  is  a 

drifting  of  the  light  soils,  making  hollows  in  unprotected  places  and 
small  hills  from  a  few  inches  to  a  few  feet  high,  where  the  wind  is 
broken  by  brush  or  any  other  obstruction.  PI.  XXVIIl,  fig.  1,  shows 

such  a  sand  drift  on  a  generalh^  level  plain  in  the  vicinity  of  Imperial, 
Cal.  The  lands  are  also  washed  bv  the  torrential  rains  which  sometimes 

occur,  making  gullies  with  higher  grounds  between.  The  preparation 
of  such  land  for  irrigation  includes  the  removal  of  the  sagebrush,  the 
smoothing  and  sometimes  the  leveling  of  the  surface,  and  the  laying 
out  and  constructing  of  ditches  to  carry  water  to  all  parts  of  it. 

KEMOVIX( J    SAG EBRUSII. 

n.  XXVI II,  fig.  2,  shows  a  sagebrush  plain  such  as  is  common  to  the 
greater  part  of  the  arid  region.  Tlie  first  step  in  preparing  such  land 
for  irrigation  is  the  removal  of  this  brush.     This  is  not  generally  verv 

239 
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hard,  sinco  the  roots  are  near  the  surface  and  the  soil  is  lif^f-ht  and 
loose.  If  the  brush  is  not  too  lar^^e  it  can  be  plowed  out  in  tlio 

spriui;'  when  the  soil  is  moist  and  the  roots,  ))ein|^  full  of  sap,  are 

easy  to  cut.  When  this  can  be  done,  the  brush,  after  bein«4*  cut  with 
the  plow,  is  raked  into  windrows  and  burned.  The  brush  contains  an 

oil  which  makes  it  burn  readily  even  if  just  cut. 

When  the  brush  can  not  l)e  plowed  out  it  is  sometimes  grubbed  out 
1)V  hand  with  a  mattock.  It  is  estimated  that  one  man  can  grub  about 

1  acre  a  da}',  and  the  cost  would,  therefore,  be  a])out  ̂ 1.50  per  acre, 
the  usual  wage  of  farm  labor  per  day.  The  work  of  grubbing  can  be 

greatly  reduced  by  the  use  of  a  railroad  rail.  A  team  is  hitched  to  each 
end  of  the  rail  and  it  is  dragged  over  the  held,  thus  breaking  down  or 

dragging  out  the  brush.  Going  over  a  strip  twice,  once  in  each  direc- 
tion, will  usually  loosen  most  of  the  brush,  and  the  work  of  grubbing 

»  will  be  greatly  reduced.  A  rail  is  sometimes  bent  in  the  form  of  a  V 
and  the  base  is  often  notched,  so  that  it  v/ill  catch  the  brush  better 

and  drag  out  more  of  it. 

Sagebrush  will  not  live  in  wet  soil,  and  where  water  is  abundant 

and  a  3'ear  can  be  given  to  removing  the  brush  it  is  sometimes  killed 

by  flooding,  after  which  it  can  be  removed  more  easil}'.  A  method 
sometimes  followed  in  Utah  is  to  flood  the  land,  killing  the  sage  or 

checking  its  growth  and  increasing  the  growth  of  weeds  and  grass. 

The  water  is  then  shut  oil,  and  when  the  weeds  and  -grass  have  dried 

the  whole  is  burned  oft*. 
The  estimates  from  a  number  of  localities  of  the  cost  of  removing 

sage  run  from  $1.50  to  $3  per  acre,  including  grubbing,  raking,  and 

burning.     Probably  the  average  of  these,  §2.25  per  acre,  fairly  repre- 
sents the  general  cost. 

REMOVING    STONES. 

In  many  sections  of  the  West  the  land  is  covered  with  bowlders, 
some  of  which  must  be  removed  before  the  land  can  be  leveled  or 

irrigated.  A  report  from  Keno,  Nev.,  states  that  in  that  vicinity  the 

cost  of  removing  stones  sometimes  runs  as  high  as  $25  to  $30  per  acre, 

but  so  large  an  expense  is  not  common. 

SMOOTHING   AND   LEVELING   LAND. 

The  necessit}^  for  smoothing  the  surface  of  land  has  already  been 
pointed  out.  It  is  the  universal  testimony  of  farmers  in  the  irrigated 
sections  that  this  smoothing  should  be  very  carefully  done  before  the 

land  is  planted  to  any  crop,  as  the  saving  of  time  in  applying  water 

and  the  improvement  of  the  crops  will  much  more  than  repa}'  the 
extra  labor  and  expense  of  doing  the  work  thoroughly  in  the  beginning. 

If  land  is  not  thoroughly  smoothed,  water  will  not  flow^  over  it  readii}^, 



Yearbook  U.  S.  Dopt.  of  A>;rii;ultutr,    1903. Plate  XXVIII, 

Fig.  1.— '■  Mesquite  Mine,"  near  Imperial,  Cal. 

Fig    2.— Unimproved  Sagebrush  Land  near  Sunnyside,  Wash. 
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Fig.  1.— Leveling  Land  with  Scrapers. 

Fig.  2.— Buck  Scraper. 
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and  (h(^  irrijj^ator  must  spend  niiich  <)iiic  in  trying"  to  make,  it  rcac^h  the- 
hiLrh  pla('(\s,  wliilc  oilier  places  will  heeoine  so  wet,  that  t!ie  crops  wilb 

siitlVi-. 

There  are,  however,  wide  ditl'erenccs  in  practice  in  the  amount  of 
smoolhini:,*  done.  The  field  most  easily  irri^^atcd  is  one  which  has  one- 

general  slope,  with  no  breaks;  yet  it  is  possible  with  more  woi*k  to- 
spread  water  properl>^  over  a  li(dd  whicli  is  very  rollinj^  if  the  surface- 
is  merely  smoothcMl.  Rollin*^  land  may,  therefore,  be  smoothed  by 

cuttinii*  oil'  th(^  knolls  and  (iHin<^  the  depressions,  or  it  may  he  leveled^ 
that  is,  reduced,  to  a  g(*neral  slope  by  removing  the  larg(!r  inecpialities^ 
in  the  surface;  and  the  work  and  expense  of  preparing  such  lanrj 
therefore  varies  widely  with  the  nature  of  the  land  and  the  conditior> 

to  which  it  is  brought. 

Fortunately,  most  of  the  soils  of  the  arid  region  are  light  and  easily 

worked,  and  as  they  are  of  the  same  character  to  a  considerable  depths 

the  surfaces  of  high  places  can  be  cut  off  without  danger  of  removing: 

the  productive  soil. 

For  smoothing  or  leveling  land  the  common  farm  implements  are* 

used,  as  w^ell  as  many  others  made  specially  for  this  purpose.  Where- 
the  land  is  to  be  merely  smoothed  it  is  first  plowed,  then  gone  over  witb 

an  ordinary  toothed  harrow  turned  wrong  side  up,  with  the  timbers  at 

right  angles  to  the  direction  in  which  the  harrow  is  drawn.  The  timbers 

will  draw  some  of  the  soil  from  the  high  places  and  leave  it  in  the  low 

places.  Sometimes  a  tongue  is  fastened  to  a  log  and  it  is  drawn  over 

a  field  in  the  same  way  with  a  like  result.  Other  simple  homemade 

implements  are  also  used.  AVhere  the  surface  of  the  field  is  so  uncven> 

that  more  earth  must  be  moved  than  can  be  moved  by  these  means^ 

ordinary  road  or  railroad  scrapers  are  used  to  move  the  larger  quan- 
tities of  soil,  after  which  the  field  is  smoothed  with  the  harrow  or  other 

implement  as  described  (PI.  XXIX,  fig.  1). 

One  of  the  most  common  of  the  homemade  implements  for  doing- 

this  w^ork  is  the  buck  scraper,  shown  in  PI.  XXIX,  fig.  2.  This  scraper 
is  usually  made  of  2-inch  plank  of  any  desired  length,  tw^o  10-inch  or 
12-inch  planks  being  securely  fastened  together  and  furnished  with  a 
steel  shoe  bolted  to  the  lower  edge.  To  these  is  fastened  a  tailboard 

for  holding  the  scraper  in  position  and  for  dumping  it  wdien  full. 

The  size  commonly  used  for  four  horses  is  8  feet  long  b}^  2  feet 
wide.  It  is  secCTrely  ironed  with  strap  iron  and  bolted  together,  as 
shown  in  the  illustration.  The  cost  of  a  scraper  of  this  size  is  about 

$1-1.  A  patented  improvement  consists  of  a  tailboard  furnished  with 
a  lever  by  means  of  which  the  load  may  be  dumped  and  spread  with 

less  w^ork  than  is  required  with  the  plainer  pattern.  These  are  made 
in  different  lengths  up  to  21-  feet. 

3     A1903   16 
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Auotlier  iiiipieiiR'nt  used  in  southern  Culiforniti  is  a  leveler  (li^'.  11^), 
consisting  of  a  rectanguhir  I'nuiie  with  cross  timbers  shod  with  steel. 
It  is  usually  made  30  feet  lono;  and  12  feet  wide,  of  -1-ineh  by  12-inch 
timbers.  The  cross  timbers,  six  in  number  and  0  feet  apart,  are  si)ike(l 
or  bolted  to  the  30-foot  side  timbers,  with  the  exception  of  No.  4, 
which  isjiuno-  in  such  a  way  that  it  can  be  moved  u^)  or  down  by 

T/!l PARING   LE.VER  A '6 PLATES 
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Fig.  19.— Rectangular  leveler,  used  in  southern  California. 

means  of  a  lever.  Each  crosspiece  is  shod  on  the  wearing  side  with  a 

plate  of  three-eighths  by  4-inch  steel,  and  acts  as  a  scraper.  The 
leveler  weighs  from  1,600  to  2,000  pounds,  and  is  drawn  by  IG  horses 
attached  by  chains  and  eveners.  When  the  leveler  is  used  the  first 

crosspiece  cuts  off'  from  the  high  points  a  la^'er  of  soil  and  spreads  it 
out  in  the  nearest  depression,  the  second  crosspiece  takes  off'  another 
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Fig.  20. — Plane  leveler,  used  in  southern  California. 

layer  lind  carries  the  soil  farther,  and  the  third  continues  the  process. 
The  fourth  is  controlled  by  a  lever,  and  can  be  made  to  cut  deeper 
than  the  others  if  desirable,  while  the  fifth  and  sixth  crosspieces  cut 

off'  and  distribute  still  more  of  the  soil  from  the  high  points.  Similar 
levelers  can  be  made  in  any  dimensions,  but  the  weight  is  an  important 
element  in  the  usefulness  of  the  machine. 



rKEPAKlNG    LAND    FOli    IKKlGATiON.  24i3 

Thr  '*plH!i(^"  leveler  al>?()  is  usimI  {'onsidora))!}'  in  soutliorn  (julifoi-iiia. 
lis  constriictioii  is  shown  in  ii^".  20.  It  is  (\s])ccially  useful  on  sli^litl}' 

uiK'Ncn  ^iouihI  Tor  cutrnii^-  oil'  (Ictaclic'l  ir.nnniocks  and  lillinjr  sniall 
washes.  Jt  consists  of  a  hase  timber  4  by  12  inches,  and  a  vertical  or 

back  section  of  2-inch  jdank  IS  inches  hit^h.  The  ))asc  is  Ix^veled 
toward  the  front  and  shod  Avith  plate  steel,  to  niak(;  it  cut  into  the  soil. 

The  base  tinil.>er  extends  beyond  the  upright  section  at  each  end,  and 

on  these  extensions  of  the  base  are  placed  boards  on  which  the  drivern 
stand  and  control  the  action  of  the  leveler.  When  it  is  desired  to  cut 

oil  a  layer  of  earth  the  drivers  stand  on  the  forward  ends  of  the  foot- 

boai'ds,  thus  depressint^  the  blade  and  inakint*-  it  cut  into  the  soil. 
The  l)lade  is  raised  and  the  soil  scattered  by  the  drivers  stepping  to 
the  rear  ends  of  the  footboards. 

Besides  the  implements  above  described,  there  arc  several  patented 

scrapers  in  coumion  use.  These  are  of  the  same  patterns  as  the  road 

scrapers  common  to  all  parts  of  the  United  States.  A  simple  method 

of  leveling  land  reported  as  being  used  in  Utah  is  to  plant  the  land  to 

some  cultivated  crop  and  irrigate  as  well  as  can  be  done  before  it  is 

leveled,  letting  the  water  applied  wash  the  loose  soil  from  the  higher 

places  into  the  hollows.  When  there  are  gullies,  manure  and  other 

obstructions  are  placed  in  them  to  check  the  w-ater  and  cause  it  to 
deposit  the  soil  carried. 

On  rolling  land  which  can  not  be  reduced  to  a  general  slope  thc^ 

ditches  for  distributing  water  are  often  laid  off  before  an}^  leveling  is 
done,  and  the  land  is  then  leveled  Avith  reference  to  these  ditch  lines. 

This  is  nmch  less  expensive  than  leveling  a  wdiole  field  together,  but 

does  not  leave  the  fields  in  such  convenient  shape  for  working. 

No  general  statement  of  the  cost  of  smoothing  or  leveling  can  be 

made,  on  account  of  the  wide  differences  in  the  original  condition  of 
different  tracts  and  the  thoroughness  with  which  the  work  is  to  be  done. 

Statements  of  the  cost  var}^  from  $1  per  acre  to  $15  per  acre. 

LOCATING    FARM   IJVTERALS. 

For  the  purpose  of  the  present  paper,  the  farmer  is  assumed  to  have 

a  right  to  water  from  some  canal  w^hich  brings  it  to  the  highest  point 
of  his  farm;  he  has  then  onl}^  to  build  the  ditches  necessary  to  dis- 

tribute the  water  over  his  land.  The  general  plan  is  to  run  main 

laterals  to  the  various  fields  from  the  point  wdiere  the  water  is  delivered, 

and  from  these  laterals  run  smaller  laterals  in  such  a  wa}^  as  to  reach  all 
parts  of  the  fields.  The  main  laterals  will  interfere  less  with  cultiva- 

tion and  the  Avorking  of  a  farm  if  thoy  are  located  along  the  borders 

of  fields;  and  on  uearlj'  level  lands  the}^  can  be  so  located.  Water 
will  be  taken  from  them  only  at  certain  points,  and  thc}^  can  be  made 

straight  even  if  some  cuts  are  necessary,  just  so  the}'  are  above  the 
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surface  at  the  points  wlu^iv  water  is  to  be  delivered.  On  rolling  land 

they  must  be  located  on  the  ridges,  rej^ardless  of  li(;ld  lines,  in  order 
that  all  parts  of  the  farm  may  be  watered  from  them. 

The  location  of  laterals  for  distributing  water  over  fields  depends 

upon  the  method  to  be  used  in  apply  in**-  water  to  the  crops  raised. 
Floodini^  is  the  most  common  method  of  applyint,^  water  to  i^rains  and 

hay  croi)s,  w bile  orchard  and  field  crops  planted  in  rows  are  ̂ fcnerally 

irrigated  by  runninj;-  water  in  furrows  between  the  rows. 
For  lloodino-,  the  held  laterals  should  run  across  the  slope  at  dis- 

taneesof  from  50  to  100  feet,  so  that  water  turned  out  of  each  one  will 

spread  over  the  strip  of  land  between  it  and  the  one  next  below.  Two 

systems  are  followed  in  determining-  what  grades  shall  be  given.  One 
is  to  give  considerable  fall  and  cut  the  banks  wherever  it  is  desired  to 
take  water  from  the  lateral.  The  other  is  to  give  very  little  fail; 

daunnino-  u  lateral  will  then  cause  w^ater  to  overflow  its  lower  bank 
for  a  considerable  distance  above  the  dam. 

Laterals  for  furrow  irrigation  are  located  in  much  the  same  w'a}^ 
except  that  thej^  are  placed  farther  apart.  They  run  across  the 

direction  of  the  furrows  in  such  a  w^ay  that  water  can  be  turned  into 
each  furrow  at  its  head  and  at  such  distances  below  as  are  found  to  be 

best.  These  distances  are  sometimes  as  great  as  80  rods,  but  shorter 

distances  are  usually  considered  better.  On  rolling  land  they  will  not 

*be  parallel,  but  will  be  as  nearly  so  as  giving  them  a  uniform  slope  will 

permit.  One  method  of  furrow  irrigation  is  to  have  laterals  or  ''head 
ditches"  as  nearly  level  as  possible,  and  in  order  to  accomplish  this 
thc}^  are  built  up  enough  to  make  them  level  or  nearly  level  for  quite 
a  distance;  then  the  water  is  dropped  to  a  lower  level  in  a  box 

built  for  the  purpose  of  preventing  the  washing  of  the  soil  where  the 

water  is  dropped.  Pipes  are  then  put  in  the  lower  bank,  and  when 
the  lateral  is  dammed,  water  will  flow  evenly  from  all  the  pipes  in  the 

section  above  the  dam.  Another  method  is  to  give  the  laterals  more 

slope,  cut  the  banks  where  it  is  desired  to  turn  out  water,  and  then 

w  ith  a  shovel  guide  the  w^ater  into  a  number  of  furrows.  The  former 
method  requires  considerably  more  work  in  making  the  laterals  and 

in  making  and  setting  the  pipes,  besides  the  expense  of  the  i^ipes; 
but  the  work  of  applying  water  after  the  laterals  have  been  fitted 

with  the  pipes  is  very  much  less  and  the  distribution  of  water  is  much 
more  even  than  where  the  latter  system  is  used.  The  pipes  generally 

used  are  made  by  nailing  together  four  ordinary  laths  so  as  to  form  a 

tube.  The}'  cost  about  0.5  cents  each  set  in  the  banks  of  a  lateral. 
With  pipes  4  feet  apart  and  head  ditches  80  rods  apart  in  the  field  this 

will  make  an  expense  of  a  little  more  than  50  cents  an  acre.  Where 

head  ditches  are  nearer  together  the  expense  will  be  proportionately 
increased. 

Laterals  must  not  have  such  great  slopes  that  the  water  will  cut  the 



PREPARING    LAND    FOR    IRRIGATION.  245 

l):ii»ks  juid  Ix.'doius,  hul  (he  Tall  iiiust  \h\  ciioii^h  (o  ])('rinit  wiit(;r  to 

run.  'Hie  ̂ -icalcst  fall  all()\va,l)l('.  will  vary  willi  (he.  nature  of  tlu;  soil, 
days  allowiiitr  sti^^p  slopes  and  liniit  sandy  soils  only  sli<^ht  falls.  Five 

feet  ])('r  mile  is  rt^ij^arded  as  a  niiniiiiiiin,  uiiilc  the  inaxinunn  may  ho 

as  nuich  as  25  or  30  feet  ])('r  niile.  If  i(  isdesii-cd  to  run  lat(!rals  down 

stcM^piM'  slopes  than  this  it  is  n(»ei\ssary  to  run  them  on  li<4'hter  ̂ ra(h;s 

and  put  in  drop  boxes.  The  lii^diter  j^f-nides  are  hardly  p(^reeptihle  to 
the  naked  ey(%  and  all  laterals  should  be  laid  out  ])y  a  surveyor  wher- 

ever possible.  However,  there  are  simple  methods  Avhieh  may  be 

followed.  One  of  the  early  methods  employed  by  pioneers  in  iiii^^a- 
tion  was  to  start  at  the  source  of  supply  and  plow  a  furrow  following  as 

best  one  could  jud^-e  the  proper  line.  vVfter  plowin<^  for  some  distance, 
water  was  let  into  the  furrow^,  and  if  it  flowed  to  the  lower  cmd  the 
furrow  was  continued;  if  not,  the  furrow  was  changed  until  water 

followed  the  plow  to  the  end.  If  w^ater  Hows  through  a  furrow,  it 
will  How  with  greater  ease  in  a  larger  ditch  located  on  the  same  line. 

This  method  is  not  recommended  to  the  inexperienced  irrigator.  It 

is  best  when  running  a  grade  line  in  locating  laterals  to  use  some 

simple  leveling  in- 
strument   if    a    sur- 

veyor    IS     not     cm-  ''^ 

plo3'ed.     Probably  "^ 
the     most     common  ,    i                                   /^  y  /- 

type   or    simple,  ,  ,   ̂ ,.     ,    . 
^  ,  , .  Fig.  21. — Homemade  leveling  device. 
homemade     leveling 

device  is  the  triangle  with  plumb  line.  Another  homemade  leveling 
device  is  shown  in  lig.  21.  The  use  of  these  devices  has  been  so  often 

explained  and  is  so  simple  that  it  need  not  be  described  here. 

BUILDING   LATERALS. 

It  is  necessary  that  field  laterals  shall  be  built  with  embankments 

rather  than  cut  below  the  surface,  so  that  water  will  flow  out  at  any 

points  along  them  wdiere  the  banks  are  cut.  For  this  reason  the  line 

located  as  above  described  must  be  closely  followed,  when  no  cuts  will 
be  needed  to  make  the  water  ilow  through  the  lateral. 

The  construction  will  depend  somewhat  on  the  slope  of  the  land. 

If  a  lateral  runs  across  a  slope  so  steep  that  there  is  a  noticeable  differ- 
ence in  the  height  of  the  ground  above  and  below  the  lateral  the  dirt 

should  be  thrown  on  the  lower  side.  If  the  ground  is  nearly  level,  the 
dirt  should  be  thrown  on  both  sides. 

An  eas}^  way  of  making  a  small  lateral  is  to  throw  four  furrows 
together  with  an  ordinary  plow,  then  with  the  same  plow  or  with  a 

single-shovel  cultivator  plow  out  the  center  of  the  ridge,  making  the 
bottom  of  the  ditch  just  a  little  lower  than  the  original  surface  of 

the  ground.     This  keeps  the  ditch  well  above  the  surrounding  land, 
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and  the  water  c-iin  )»e  taken  out  witlunit  trouble.  After  a  lateral  has 

been  math?  in  this  way  the  Imnks  shoukl  be  .strengthened  witii  a  sliovel 
wherever  the  dirt  has  been  thrown  out  unevenly  by  the  plow. 

Anotlier  method,  described  by  W.  F.  Bartlett  as  being  used  in  Colo- 
rado and  Wyoming,  is  to  plow  several  furrows,  the  number  depending 

on  the  size  of  the  lateral,  and  throw  the  dirt  out  with  a  homemade 

inii)lement  called  an  '*A"  (tig.  2'2).  In  building  laterals  by  the  use  of 

an  '"A"  a  plow  furrow  is  first  made  along  tiie  line  of  the  ditch  pre- 
viously located,  the  furrow  being  turned  to  the  lower  side  of  the 

ditch.  The  ''A"  follows  after  the  plow,  throwing  the  loose  dirt 

entirely  out  of  the  furrow^  upon  the  lower  side.  If  the  plow  is  then 
turned  about  and  run  back  along  the  ditch  line  and  the  plowshare 

driven  into  the  lower  side,  the  '^A"  following  the  plow  will  throw  the 

dirt  to  the  opposite  side.  Some  farmers  send  the  ''A"  through  the 
trench  immediately  after  each  furrow  made  by  the  plow;  others  cut 
several  furrows  as  wide  as  they  mean  to  make  their  ditch,  and  then 

throw  the  loose  earth 

up  on  both  sides  of 
the  ditch  in  one  op- 

eration. The  last 

method  necessitates 

a  very  heavy  "A," and,  consequently, 

more  horses  to  drag 

it.  Should  the  ditch 

have  to   be   made 

'  ''•v^,^:.''''  deeper  than  one  fur- 
rier--"a- for  making  smaii  ditches.  ^.^^^  ̂ ^^  j^^g^  ̂ ^^.^j^ 

in  the  first  furrows  is  removed  and  the  plow^  is  again  used,  folloAved 

by  the  ̂ '  A,"'  as  before. 
Laterals  are  also  made  with  ordinary  double-moldboard  plows  or 

listers.  Where  these  are  not  available,  lateral  plows  have  been  made 

by  bolting  together  two  plows,  one  with  a  right  and  the  other  with 

a  left  share  (tig.  23).  The  shares  of  the  plows  are  spread  to  give 
the  lateral  the  desired  width  on  the  bottom.  The  rear  ends  of  the 

shares  are  rounded,  instead  of  being  drawn  to  the  usual  point.  Above 

the  moldboards  of  the  plows,  and  riveted  to  them,  are  the  right  and 

left  moldboards  of  old  plow^s.  The  handles  bolted  to  the  lower  mold- 
boards  are  spread  wider  apart  than  is  the  case  in  the  ordinary  plow, 
and  arc  braced  to  the  beams.  The  beams  running  side  by  side  are 

bent  apart  toward  the  end,  making  an  opening  w^ide  enough  to  insert 
a  tt-inch  by  tt-inch  timber  2  feet  long,  which  is  bolted  in  place  and  on 

which  the  clevises  are  fastened  to  hang  the  evener.  The  ''lateral 

plow--  is  drawn  by  from  four  to  eight  horses,  according  to  the  charac- 
ter of  the  ground  and  depth  of  laterals  to  be  made.  In  one  operation 

it  turns  two  furrows  to  opposite  sides  of  the  ditch  and  throws  them 
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hioli  on  the  bunks,  h'a\  ini^'  iin  iiiiusiuilly  ('lean  ))()lt()in  at  the,  d(;si»-(Kl 

widlli.  Many  plows  oi*  (litlVrciit  sizes  similar  to  this,  made  entirely 
on  the  farm  or  with  the  help  of  the  village  lilacksmith,  may  be  seen 

throiij^lumt  old  esta))lished  colonies  like  Greeley,  Colo.,  and  vicinity. 

After  laterals  have  been  made  with  the  double-mold Imard  ])lr)w  as 
described,  they  may  l)e  cleaned  out  witli  what  i.s  known  in  Montana  as 

a  "dannner."  This  consists  of  a  14-incli  or  16-inch  steel  shovel 

attached  to  a  l)eam,  and  havin<^^  liandles  like  those  of  a  walking  plow. 
Jn  use  the  in)p|ement  is  drawn  by  one  horse,  walking  in  the  ditch 
made  with  the  plow.  The  loose  earth  on  the  bottom  and  sides  of  the 
ditch  is  carried  forward  by  the  shovel  and  dumped  in  heaps  in  the 
ditch  at  whatever  distances  it  is  desired  to  have  dams.  The  earth  is 

dumped  by  raising  the  handle  of  the  dammer.  If  enough  earth  for 
making  the  dams  is  not  scraped  together  in  one  trip,  the  dammer  is 
drawn  through  the  ditch  a  second 

time  in  the  opposite  direction,  adding 

the  earth  collected  to  the  piles  made 
in  the  first  trip. 
When  a  farm  has  been  properly 

leveled  and  the  ditches  have  been 

built,  there  will  be  ditches  carrying 

water  to  each  field;  a  supply  ditch 
will  run  along  one  side  of  each  field, 
if  the  slope  is  such  as  to  allow  of  its 

being  located  there,  and  from  this  will 

run  the  ditches  through  the  fields  at 
the  intervals  which  are  considered 

best  for  each  particular  field  in  what- 
ever direction  gives  the  proper  slope. 

All  but  those  through  the  fields  are 

considered  permanent  ditches,  and  those  may  be  so,  or  may  be  filled  in 
before  the  cutting  of  grain  or  hay,  so  as  not  to  interfere  with  the  use 
of  machinery. 

Water  is  brought  to  the  supply  ditch  of  a  field  and  is  turned  from 

it  into  the  first  ditch  running  from  it  through  the  field.  It  fiows  down 
this  until  it  comes  to  a  dam  made  as  described  above.  This  dam 

holds  the  water,  which  will  either  overfiov>^  the  lower  bank  of  the 

lateral  or  flow  out  through  the  pipes  set  as  described  or  through  cut^ 
made  in  the  banks.  When  enough  water  has  flowed  from  the  section 
of  the  ditch  above  the  dam  to  cover  the  land  between  tliat  section  of 

the  ditch  and  the  ditch  next  below,  the  dam  is  broken,  and  the  water 
flows  down  to  the  next  dam,  and  so  on  across  the  field.  When  the 
strip  immediately  below  the  first  ditch  is  irrigated  the  water  is  shut 
out  from  that  ditch  and  turned  into  the  one  next  below.  If  the  stream 

supplied  is  larger  than  is  necessary  for  one  of  these  field  ditches,  it  is 
allowed  to  flow  into  two  at  once,  and  the  time  required  to  water  a  field 
is  reduced  accordino-ly. 

Fig.  23. 
u*-"'-^',. 

-Lateral  plow  made  of  right  aud 
left  plow.s. 
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TIIK    (MIKCK    SYSTEM. 

The  check  system  of  irrigation  does  away  very  hirgely  with  the 
construction  of  lieUl  hitorals  and  reduces  j^reatly  the  work  of  applyinj^ 

water.  The  preparation  of  hind  for  irrigation  in  this  way  is  essentially 

diti'erent  from  the  preparation  for  the  systems  of  distribution  described 
above.  In  this  system  tiehls  are  divided  into  basins  b}'  em})ankments; 
these  basins  are  lilled  or  partially  lilled  with  water,  and  no  supervision 

is  necessary  to  see  tlrat  the  water  flows  all  over  a  field.  The  embank- 
ments hold  the  water,  and  enough  is  applied  to  cover  the  whole  area 

inclosed  by  them.  It  will  be  seen  at  once  that  this  system  can  be  used 

only  on  lands  which  have  a  very  uniform  and  slight  slope;  otherwise 
it  would  require  very  high  embankments  on  the  lower  sides  of  the 

basins  to  hold  the  water  high  enough  to  cover  the  upper  sides,  or  else 

the  basins  would  have  to  be  very  small.  This  system  is  used 

exclusively  for  rice  in  Louisiana  and  Texas,  and  to  some  extent  for 

grain  and  hay  crops  in  other  sections.  It  is  also  used  for  orchards  in 

some  localities.  For  the  use  of  this  S3^stem  it  is  necessary  to  build 
embankments  along  the  borders  of  fields,  and  then  run  embankments 

on  level  lines  across  each  field  in  such  a  wa}^  as  to  divide  it  into  a  series 
of  basins.  A  field  which  has  a  general  slope  in  one  direction  of  1  foot 
in  100  feet  would  have  embankments  across  this  slope  at  distances  of 

about  100  feet,  and  each  would  need  to  be  a  little  more  than  1  foot 

high  to  hold  water  high  enough  to  cover  all  the  land  between  it  and 
the  one  next  above,  the  base  of  one  being  just  1  foot  higher  than  the 

base  of  the  other.  Land  to  be  irrigated  in  this  way  requires  the  same 

or  more  leveling  than  for  the' other  systems,  except  that  the  level  of 
each  basin  can  be  independent  of  the  others;  and  it  requires  in  addi- 

tion the  construction  of  the  embankments  or  levees,  but  not  the  con- 
struction of  any  field  laterals,  except  such  as  are  necessary  to  bring 

the  water  to  all  the  basins,  and  in  some  places  each  basin  is  filled  from 
the  one  above. 

Two  forms  of  embankments  are  used.  One  is  made  only  so  wide  as 

is  necessary  to  hold  the  water,  and  is  therefore  too  steep  to  be  crossed 

by  machinery.  The  other  is  made  broad,  with  such  gradual  slopes 
that  it  can  be  crossed  with  harvesting  machinery  without  trouble. 

The  narrow  embankments  not  onl}^  hinder  the  operation  of  machinery, 
but  they  withdraw  considerable  land  from  cultivation,  and  are  likely 
to  be  covered  with  weeds  whose  seeds  are  easily  scattered  over  the 

fields.  The  broad  ones,  on  the  other  hand,  can  be  cultivated,  and 

therefore  withdraw  no  land  from  crop  production  and  produce  no 
weeds.  These  broad  embankments  are  constantly  growing  in  favor. 

They  must  be  level,  and  therefore  must  be  located  with  even  greater 
care  than  laterals.  The  same  homemade  leveling  devices  described  for 

laterals  will  serve,  however,  for  locating  the  lines  for  embankments. 
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'I'Ik'  narrow  cinljankincnts  jiro  nui(l(^  by  (lirowiu^  toj^cthcr  two  or 
uioiv,  furrows  and  by  scrjipin^*  tot^cllicr  ni()r<5  earth  witli  ordinary 
scrapors,  bcinj^  careful,  liowover,  to  take  only  a  thin  skimming  of  soil, 

so  as  not  to  make  low  i)laceM  in  the  fields.  The  larj^cr  enihankinenl.s 

are  made  in  much  tlu^  same  way,  except  that  they  rec^uire  the  mo\in«4- 

of  more  eailh.  'l'h<^  l)uck  scrap(M*(h'scril)ed  on  paj^e  241  and  the  vaiious 
patent  road  traders  are  useful  for  makin<^  such  end)ankm<'nts.  As 

was  stated,  the  work  of  a])plyini;-  water  by  this  S3stem  is  much  less 
than  that  re(|uired  for  the  other  system.  It  is  ordy  necessary  to  turn 
the  water  into  a  basin  and  let  it  How  there  until  the  basin  is  full;  thea 

shut  it  oil'  and  turn  it  into  the  next  basin. 

THE    VSK    OF   METAL   PIPES    AND    CANVAS    HOSE. 

A  system  of  applying  water  which  docs  away  with  the  necessity 
of  leveling  land  to  some  extent  and  entirely  with  constructing  field 

laterals  has  recently  been  adopted  in  parts  of  California.  Water  is 

distributed  over  fields  through  metal  pipes  and  canvas  hose.  However, 

as  this  requires  that  the  water  be  under  some  pressure,  it  can  not  be 
used  where  the  water  is  taken  to  fields  in  open  ditches.  In  many  parts 

of  California  water  is  distributed  to  the  fields  in  underground  pipes 

under  more  or  less  pressure  and  delivered  from  cement  standpipes. 

Where  this  is  the  case  the  pipes  and  hose  can  be  used,  being  attached 

to  the  standpipes.  The  pipes  are  of  galvanized  iron,  heavy  enough 

to  stand  ordinar}'  handling,  in  sections  from  12  to  15  feet  in  length, 
and  are  made  to  fit  together  like  stovepipe.  The  hose  is  made  of 

long  strips  of  canvas,  wdth  the  edges  sewed  together,  and  is  some- 
times soaked  in  tar  or  oils  to  make  it  hold  water  better.  Either  pipes- 

or  hose  can  be  used  alone  or  the  two  may  be  used  together.  The  pipe 

is  coupled  up  so  as  to  reach  nearly  to  the  lower  side  of  the  field  to  be 

irrigated  and  the  water  is  turned  on.  W' hen  the  part  of  the  field 
bej^ond  the  end  of  the  pipe  has  been  watered  a  section  of  the  pipe  is 

removed  and  another  strip  is  w^atered,  and  so  on  until  a  strip  clear 
across  the  field  has  been  served.  The  pipes  are  then  connected  with 

the  next  standpipe  and  another  strip  is  watered  in  the  same  w^a}^ 
Slight  unevenness  in  the  surface  will  not  interfere  with  the  use  of  the 

pipes,  and  water  can  be  carried  up  slight  grades.  When  this  S3'stem  is 
used  there  are  no  ditches  or  embankments  to  interfere  with  cultivation 

and  the  use  of  machiner3\  The  chief  disadvantage  is  the  expense  for 

pipes  and  hose.  Mr.  A.  P.  Stover  reports  that  one  IrO-acre  tract  in 
California  is  irrigated  ])y  the  use  of  500  feet  of  galvanized  iron  pipe 
and  800  feet  of  canvas  hose.  The  pipe  cost  $90  for  the  500  feet  and 
the  hose  cost  $68  for  the  800  feet,  making  a  total  cost  of  $158,  or  $3.95 

per  acre  for  the  40  acres — consideral)!}'  more  than  the  expense  for  the 
construction  of  laterals.  In  addition  to  the  advantages  pointed  out 

the  use  of  pipes  and  hose  prevents  the  loss  of  water  which  takes  place 

when  w^ater  is  carried  in  open  ditches. 
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SUMMARY. 

From  whiit  has  been  suid,  it  is  cletir  tluit  no  exact  statement  of  tli« 

cost  of  pieparint^  land  for  iirigation  can  l>e  made.  Estimates  from 
various  sources  show  the  following;  ran^e  of  cost  for  the  operations  of 

preparing- hind  for  irrigation  by  furrows  or  by  floodinj^-,  which  are  not 
necessary  in  preparin<^'  ordinary  prairie  hmd  for  cultivation  without 
irrigation: 

Cost  per  acre  of  prrpariiuj  land  for  irrUjalion. 

KemoYiii<»  sagebrush    $1.  50  to  !?3,  00 
Leveling  land    1 .  00  txj  15.  00 

Removing  stones    30.  00 

Laying  out  and  oonstnu;ting  laterals    1  .'00  to    5.  00 

Total       3.  50  to  53.  00 

In  preparing  land  for  irrigation  in  checks  the  building  of  embank- 
ments does  away  with  the  consti-uction  of  field  laterals,  but  the  expense 

for  the  embankments  is  probably  greater  than  that  for  the  laterals. 
The  cost  of  metal  pipes  and  canvas  hose  used  instead  of  field  laterals 
is  stated  as  $3.95  per  acre.  This,  however,  must  be  paid  out  in  money, 
while  a  farmer  can  usually  level  his  own  land  and  build  his  own 
laterals,  making  a  smaller  cash  outlay. 

The  above  estimates  show  that  the  expense  for  preparing  a  homestead 
of  IGO  acres  for  irrigation  runs  from  ̂ 560  to  more  than  88,000.  To 
this  must  be  added  the  cost  of  the  water  supply,  which  runs  from  $10 
up  to  $100  or  more  per  acre,  or  $1,000  to  $10,000  for  the  160  acres. 
The  whole  expense  for  beginning  farming  by  irrigation  runs  from 
$13.50  to  $150  or  more  per  acre,  or  from  approximately  $2,000  to 
§25,000  for  a  homestead  of  160  acres.  The  lower  figure  may  be 
regarded  as  the. minimum  cost.  The  greater  expenditures  are  largely 
o[)tional.  More  thorough  preparation  of  land  means  a  greater  expense, 
but  less  work  in  applying  water,  the  use  of  smaller  quantities  of  water, 
and  the  raising  of  better  crops.  It  is  better  if  this  additional  work 
can  be  done  before  irrigation  is  begun,  but  if  a  farmer  can  not  meet 
the  added  expense  he  may  make  the  improvements  from  time  to  time 
as  he  is  able. 



THE  ADULTERATION  OF  DRUGS. 

By  Lyman  F.  Kebler, 

Chief  of  Dn(f/  Lalxn-aiori/,  Bureau  of  Chemistry. 

.  Introduction. 

Tlie  prosperity  of  a  nation  depends  to  a  large  extent  upon  the  health 
of  its  people,  and  one  of  the  factors  that  contribute  largely  to  this  end 
is  the  purity  of  medicinal  remedies.  Without  reliable  anesthetics  tho 

surgeon  would  virtuall}^  be  helpless,  and  without  pure  medicines  which 
he  can  fully  rel}^  on  the  general  practitioner  would  have  little  hope 
of  successfully  guiding  his  patients  through  serious  attacks  of  illness. 

That  medicines  frequentl}^  vary  and  are  sometimes  below  the  standard 

will  not  be  gainsaid  by  man3^,  but  the  large  majority  of  druggists 
make  an  honest  effort  to  supply  the  public  with  the  best  possible  goods 

that  can  be  purchased  or  manufactured.  In  some  cases  these  varia- 
tions are  due  to  the  absence  of  standards,  in  others  either  to  greed  on 

the  part  of  the  proprietor  or  to  carelessness  or  incompetence  on  the  part 

of  employees,  who  are  som^etimes  woefull}^  ignorant  of  the  preparation 
of  medicine. 

EARLY  MENTION  OF  ADULTERATED  DRUGS. 

It  has  been  known  for  many  centuries  that  the  quality  of  medicinal 
agents,  especially  those  derived  from  plants  and  animals,  is  liable  to 
great  variation,  and  the  first  general  works  on  adulteration  were 
devoted  chiefly  to  drug.s.  The  various  herbals  make  mention  of  the 
falsification  and  substitution  of  crude  herbs.  As  early  as  14S1,  Saladin 

of  Ascala,  an  Italian  ph3\sician,  wrote  a  treatise  on  the  aromatic  prin- 

ciples of  drugs,  entitled  "Compendium  Aromatarium,'' in  which  he 
described  the  case  of  an  apothecary  who  was  heavil}'  fined  and  deprived 
of  his  civil  rights  for  adulterating  manna  with  sugar  and  starch. 

King  James  I,  of  England,  empowered  the  Apothecaries'  Society, 
through  its  charter,  to  enter  into  the  shop  of  any  chemist  (as  druggists 
are  called  in  England),  in  London,  and  det^^rmine  whether  his  medicines 

were  meet  and  lit  for  the  cure  of  His  Majesty's  subjects.  The  society 
was  further  authorized  to  burn  before  the  door  of  the  offender  such 

medicines  as  were  found  to  be  corrupt,  pernicious,  or  hurtful.     In 
251 
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corimienting   on    this  charter,  Mr.   Glyn- Jones,  an   eminent    Kii«^lish 
apothectuy,  says: 

1  can  only  say  that  if  tliis  was  still  law  and  those  who  athninisten  d  tin*  f-ah;  oi 
food  and  drugs  act  were  the  people  empowered  to  do  the  inspectinj,',  what  with  their 
idiosyncraeics,  the  lack  of  authorized  standards,  tlie  multiplicity  of  unauthorized 

standards  more  or  less  all  varying,  the  result  of  a  comhini'd  \isit  would  ])e  that  the 
present  day  representatives  of  the  old  apothecaries  would  be  burned  (jut  of  shop  and 
warehouse  about  once  every  year. 

In  l()t)0,  Francesco  Redi,  of  Florence,  piiblislied  tlie  results  of  some 

of  his  experimental  work  relative  to  the  amount  of  mineral  matter 

contained  in  black  pepper,  ginf^er,  and  ])lack  hellebore.  In  each  case 
100  ])()unds  were  burned,  and  it  is  well  known  that  the  data  obtained 

by  him  are  in  close  accord  with  present  s'tan.dards  for  these  articles. 
J.  B.  Vanden  Sande,  an  apothecary  of  Brussels,  in  1784  published  an 

octavo  of  430  pages  on  the  adulteration  of  drugs.  In  this  volume  are 
recorded  methods  for  disclosing  some  of  the  tricks  resorted  to  in  those 

early  days  for  falsifying  medicinal  remedies.  He  not  only  descril)ed 
the  external  characteristics  of  the  drugs  used  at  that  time,  but  also 
made  alcoholic  and  ethereal  extracts  and  determined  the  amount  of 

extractive  matter  in  many — a  great  step  forward. 

TWO   METPIODS   OF   ANALYSIS. 

Record  is  thus  made  by  two  authorities  of  the  pioneer  work  of  two 

analytical  methods  that  are  at  present  advocated  as  of  great  service  in 

judging  the  qualit}'  of  crude  drugs  and  certain  liquid  preparations 
made  from  them.  The  one  method  deals  with  the  amount  of  ash 

present,  and  the  other  is  based  upon  the  amount  of  material  a  given 
solvent  will  dissolve  under  speciticd  conditions,  and  is  called  the 

extractive  method.  The  ash  method  is  of  service,  in  that  it  gives  some 

idea  of  the  amount  of  care  exercised  in  collecting  the  drug,  but  it 

afi'ords  little  information  as  to  its  actual  efficiency,  unless  gross  fraud 
has  been  practiced  such  as  allowing  an  undue  amount  of  earth  to 

adhere  to  the  roots  or  deliberately  adding  inorganic  matter  for  gainful 

purposes. 
The  amount  of  extractive  material  contained  in  some  drugs  is  of  the 

greatest  importance.  It  is  very  useful  in  keeping  a  check  upon  the 
completeness  or  incompleteness  with  which  a  given  drug  has  been 

exhausted  in  making  medicines  and  also  in  keeping  the  ph3^sical  appear- 

ance of  the  preparations  fairly  uniform,  but  it  is  a  well-known  fact 
that  the  amount  of  material  a  certain  solvent  removes  from  a  given 

drug  usually  bears  little  relation  to  the  activity  of  the  medicine.  There 

are,  however,  some  exceptions  to  this.  For  example,  certain  resinous 

drugs  of  good  quality,  like  benzoin,  usually  contain  a  definite  amount 
of  material  soluble  in  alcohol.  Standards  for  medicines  made  from 

articles  of  this  character  could  readily  be  set. 



THK    ADULTKKATION    OK    DIUKJS.  253 

FACTORS    AI'I'HC'IINC;    (JUAMTV    OF    I)Ri;(;S. 

The  (luiility  of  criKh^  di-iii^s  is  (lejx^ndciit  on  iiiHny  fjictors,  such  as 
cliiimto,  :iltitu(l(\  soil,  tinu^  of  collection,  manner  of  curing,  stoia/^o, 

tiansportaf ion,  and  ai^o.  For  cxann)lc,  oil  of  lavcndci*  distilhid  fi'oni 
j)lanls  orown  in  Eni^dand  is  considercHl  much  superior  to  that  made 

from  ])lantM  <rrown  in  France,  and  an  oil  derived  from  plants  i^rown 

at  a  liiLrli  altitnd(^,  is  materially  dill'erent  from  that  produced  fiom 
])lauts  j^rown  at  or  near  sea  level.  Every  farmer  knows  that  <4rass 
grown  on  dry  soil,  under  favorable  conditions,  is  much  superior  to  the 

rank  o-rass  grown  on  low,  wet  soil,  with  a  superabundance  of  moisture. 

TIMK    OK   GATHERING    MEDICINAL   ROOTS. 

Medicinal  roots  gathered  late  in  the  autumn  or  in  the  early  spring 

are  quite  likely  to  contain  much  more  starch  and  a  correspondingly 
smaller  amount  of  the  active  medicinal  agents  than  those  gathered  late 

in  the  spring  or  in  the  early  summer.  For  example,  mandrake  root 

collected  at  a  certain  time  in  the  spring,  and  known  as  "  spring  root," 
contains  a  larger  percentage  of  podophyllin  than  does  the  root  com- 

monly known  as  ''fall  root."  The  physical  appearance  of  the  latter 
root  is  much  superior  to  that  of  the  former,  though  the  appeai'ancc  of 
crude  drugs  is  frequently  no  criterion  as  to  their  value.  It  is  just  as 
important  to  know  the  exact  time  for  collecting  medicinal  plants,  so  as 

to  get  the  best  possible  products,  as  it  is  to  know  the  proper  time  to 
sow  and  harvest  crops.  Such  a  knowledge  is  exceedingly  important 

regarding  drugs,  because  the  virtue  of  these  plants  frequently"  depends 
solely  on  the  existence  of  certain  active  principles  that  are  present  in 

greatest  abundance  at  certain  stages  of  development. 

METHODS    OF    CURING. 

Again,  proper  curing  is  a  most  important  factor  because  carelessness 
in  this  respect  is  apt  to  destroy  the  efficient  active  principles,  and  in 

some  cases  the  quality  and  value  of  the  prepared  article  depend  largel}^ 
on  the  development  of  certain  useful  bodies  during  the  process  of 
fermentation. 

The  elaborate  methods  at  present  practiced  in  preparing  for  the 

market  such  products  as  vanilla  beans,  tea,  tobacco,  etc. ,  are  the  result 

of  many  years  of  experience,  and  give  an  idea  as  to  the  care  that  must 
be  exercised  in  preparing  the  best  possible  crude  drugs.  It  may  be 
true  that  our  present  analytical  methods  arc  not  sufficiently  refined  to 
diilerentiate  between  certain  inferior  and  superior  drugs,  but  the  skilled 

therapeutist  is  as  able  to  appreciate  the  differences  that  exist  as  is  the* 
tea  expert  to  select  one  grade  of  tea  from  another  or  the  vanilla  expert 
to  tell  the  difference  between  Mexican  and  Bourbon  beans. 
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VKim    IN    NTOKING. 

After  a  ci"op  lias  been  properly  gathered  and  cured  it  is  very  essen- 
tial to  store  it  with  tlie  oreate.st  possible  care.  Kxcessive  moisture  is 

likely  to  induce  fermentation,  and  too  much  heat  is  conducive  to  the 

loss  of  some  of  the  active  volatile  principles.  The  same  points  must 

be  observed  in  transportation,  for  it  often  happens  that  goods  are 

seriously  damaged  during  ocean  voyages.  Many  drugs  deteriorate 
with  age,  and  some  l)ecome  absolutely  worthless  for  medicinal  use. 

IMrOKTANCE    OF    TLHITY    OF    DIIUCS. 

The  purity  of  drugs  and  the  accurate  dispensing  of  the  same  are  of 

such  vital  importance  to  everyone  that  it  is  surprising  that  so  little 

attention  has  been  given  to  the  subject  by  those  in  charge  of  such  mat- 
ters. It  is  not  because  there  is  any  particular  apathy  on  the  part  of 

our  legislators,  for  many  of  the  States  have  laws  authorizing  the  inves- 
tigation of  medicines,  and  in  a  few  States  their  quality  has  been  and 

is  being  studied.  The  various  reix)rts,  however,  which  come  to  us  from 

time  to  time  treat  of  the  adulteration  of  drugs  in  a  very  suj^erilcial 
manner.  The  reason  for  this,  it  is  said  by  some,  lies  in  the  ditticulties 

encountered  in  mtdving  accurate  analyses  of  many  of  the  pharmaco- 
pa?ial  preparations,  especially  those  of  animal  and  vegetable  origin. 

It  is  undoubtedly  true  that  the  United  States  Pharmacopoeia,  an  author- 
itative book  used  by  druggists  in  the  preparation  and  testing  of  many 

medicines,  is  a  sealed  and  often  unheard-of  volume  to  man}^  analysts, 

chielly  because  they  have  not  Ix'cn  trained  as  pharmaceutical  chemists. 
Organic  medicinal  remedies  present  numerous  analytical  diHiculties, 

but  no  more  than  do  many  phases  of  food  analysis,  and  there  is  no  good 

reason  why  drugs  should  not  receive  the  same  systematic  stud}'  as  do 
food  stuffs.  Another  reason  given  for  the  apparent  lack  of  investiga- 

tions of  health-restoring  remedies  is  that  the  question  of  foods  is  more 

important  and  should  receive  the  first  consideration.  In  this  connec- 
tion, it  should  be  remembered  that  if  the  foods  we  eat  are  diluted  by 

some  inert,  harmless  substance,  so  that  a  given  quantit}'  does  not  satisfy 
the  demands  of  the  body,  the  S3'stem  craves  more  and  we  can  supply 
the  deficiency,  while  our  suffering  sick  have  no  wa}^  of  telling  whether 
the  medicines  they  are  taking  are  good,  bad,  or  worthless;  nothing  in 

the  human  s3'stem  indicates  whether  more  or  less  is  needed,  and  the 
sick  can  only  take  what  is  given  them  and  continue  to  suffer. 

EXTENT    OF    ADULTERATION. 

A  careful  perusal  of  the  meager  reports  on  the  examination  of 

drugs  issued  in  conjunction  with  food  and  health  reports  leads  to  the 

belief  that  from  50  to  75  per  cent  of  the  medicines  dispensed  by  the 

druggists  are  either  willfully  adulterated  or  of  inferior  qualit3^     If 
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such  a  condition  rcjilly  exists  it  aii^^iirs  ill  jor  the.  riilurc  wcH'arc  of  the 
phainuicists  of  this  ct>iintry;  but  sonic  of  those  reports  plainly  stiite 

that  the  dru*»-s  examined  have  been  for  the  most  part  such  as  experience 
shows  are  most  liable  to  adulteration.  While  this  in  a  measure  palli- 

ates the  drug-o'ists'  otl'ense,  nevertheless  the  stub])orn  fact  remains  that 
many  of  the  standard  medicines  sold  by  them  arc  below  the  rcHjuir''- 
nuMits.  A  recent  editorial"  on  the  adulteration  of  dru<»-s  in  New  York 

City,  at  present  bein<^  exposed  by  the  city  board  of  pharmac}',  c(jn- 
taininl  the  followinjj;  statemetits: 

The  sale  <:»f  adulterated  and  inferior  drugs  is  shamefully  prevalent,  but  wo  fnlill 

refuse  to  believe  that  the  conditions  are  a  particle  worse  than  they  always  have  iK'on. 
The  jireparations  examined  are  those  usually  made  on  the  premises,  tinctures  of 
iodine,  etc.  A  large  proportion  of  the  samples  were  far  below  ofllcial  strength  and 
some  were  adulterated  with  cheap  and  inferior  material.  In  most  cases  the  samples 
were  below  standard  strength  because  they  had  been  prepared  by  incompetent  or  igno- 

rant pei^ons.  The  result  is  the  same  as  far  as  the  effects  are  concerned.  The  igno- 
rant shopkeeper  who  has  for  years  been  a  reproach  to  the  drug  trade  must  go.  The 

present  campaign  places  a  premium  upon  the  thoroughly  able  and  honest  pharmacist. 

CAKE    ON    THE    PART   OF    rilYSICIANS   AND   PHARMACISTS. 

Tears  ago  a  disinclination  on  the  part  of  the  physician,  the  druggist, 

and  the  chemist  to  investigate  the  agents  used  in  the  art  of  healing 

was  excusable  to  a  certain  degree  because  our  knowledge  of  the  active 

constituents  of  drugs  and  the  methods  of  isolating  them  was  deiicicnt; 

but  many  of  these  diffi<?ultics  have  been  to  a  large  extent  removed  by 

systematic  and  painstaking  investigations.  The  graduates  of  our  col- 

leges are  not  onl}^  taught  how  to  estimate  man}^  of  these  active  princi- 
ples, but  the}^  arc  also  conversant  with  the  analytical  methods  employed 

in  determining  the  c[uality  of  the  goods  to  be  handled.  For  example, 

the  graduate  in  pharmac}"  is  familiar  with  the  n:iethods  used  in  deter- 

mining the  qualit}'  of  spirit  of  nitrous  ether,  and  well  knows  that  this 
preparation  is  a  perishable  article,  as  is  milk,  and  consequently  there 
appears  to  be  little  excuse  for  selling  a  deteriorated  product. 

Some  physicians  have  cultivated  the  practice  of  carefully  stud3'ing 

the  qualit}^  of  the  medicines  supplied  their  patients,  for  thev  realize 

that  uncertainty  in  the  qualit}'  of  these  remedies  is  a  dangerous  ele- 
ment when  dealing  with  the  desperately  ill.  One  physician  writing 

on  this  su])ject  saj's:  ''If  a  census  could  be  made  of  those  who  die 
annually  from  the  use  of  drugs  which  are  impure  or  useless  from 

weakness,  the  writer  believes  that  a"  most  alarming  arra}'  of  figures 

would  be  presented.''  The  close  relation  of  drugs  to  life  and  health 
is  so  well  known  to  physicians  that  many  of  them  urge  that  every 

possil>le  means  be  adopted  to  prevent  material  variations  in  the  qual- 
ity and  potency  of  the  remedies  they  are  constantly  using. 

«  Pharmaceutical  Era,  1903,  55;  595. 
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With  proper  knowledge  on  the  part  of  the  phurniacist  and  due  care 
exercised  by  the  i)hysician,  it  ouo;ht  not  to  he  dithcidt  for  the  public 
to  })urcha:se  inediciiies  which  will  comply  with  the  standards  set  by  the 
IMiarniacopceia.  In  certain  cases  the  recjuireuients  have  been  made 
very  stringent,  possibly  unduly  so;  at  least  some  manufacturers  declare 
that  they  are  unable  to  supply  certain  products  of  the  quality  desired 
except  at  exorbitant  prices.  However  this  may  be,  it  is  a  matter  of 
common  experience  that  many  of  the  chemicals  at  present  supj)lied 
for  medicinal  use  deviate  materially  from  the  recognized  standards. 
Conditions  of  this  character  place  the  druggist  in  a  very  emlnirrassing 
position.  He  is  punishable  by  the  laws  of  certain  States  for  selling 

goods  below  the  standard.  The  public  sometimes  questions  his  integ- 
rity. He  can  not  materially  raise  his  prices  without  provoking  severe 

criticism  and  suffering  loss  of  patronage.  The  revisers  of  the  forth- 
coming edition  of  the  Pharmacopceia  have  no  doubt  investigated  the 

manufacturers'  contentions  and  adjusted  such  as  were  well  founded. 

THE    UNITED   STATES    PHARMACOPCEIA. 

The  seventh  decennial  edition  of  the  United  States  Pharmacopceia 
contains  standards  for  a  number  of  powerful  drugs,  together  with  the 
methods  for  determining  and  adjusting  the  same,  and  it  is  hoped  that 

this  commendable  policy  w^ill  be  extended  to  other  potent  medicinal 
remedies  as  rapidly  as  practicable.  Standards,  however,  are  of  little 

service  unless  accompanied  b}"  suitable  hiws  which  arc  conscientiously 
and  judiciously  enforced.  For  example,  an  examination  of  a  dozen  sam- 

ples of  laudanum,  for  which  the  Pharmacopoeia  sets  a  standard,  collected 
at  random,  showed  a  variation  of  500  per  cent.  This  could  not  be  due 
to  material  variations  in  the  crude  product,  for  all  opium  imported 

into  this  countr}^  is  examined  by  the  custom-house  officers,  and  if  it 
contains  less  than  9  per  cent  of  morphine  on  the  moist  basis  it  is  vir- 

tually excluded  by  a  dut}^  of  $6  a  pound.  Tincture  of  nux  vomica  is 
reported  as  varying  from  double  strength  to  only  traces  of  the  active 

constituents.  The  latter  condition  ma}^  be  due  to  great  variations  in 
the  crude  drug,  for  which  there  is  no  recognized  standard  at  present. 
It  is  evident,  however,  that  the  druggists  who  make  such  preparations 
do  not  adjust  them  to  the  proper  standard. 

Until  recentl}^  the  United  States  Pharmacopoeia  was  regarded  as 
semiofficial  in  character  within  this  country.  Its  standards  and  methods 
for  making  medicinal  agents  were  only  nominal,  yet  they  were  widely 

respected.  This  book  was  originally  intended  as  a  guide  for  the  drug- 
gist in  the  preparation  and  testing  of  the  medicines  he  handles,  but 

there  was  no  law  by  which  he  could  be  punished  if  they  did  not  com- 

ply with  the  pharmacopceial  standards.  Within  recent  years  a  num- 
ber of  the  State  laws  have  prescribed  the  Pharmacopceia  as  the  legal 
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stjiiulr.ril.  This  will  tend  to  l)riii<»'  jil){)iit  a  jjfrcatcrchvjfrcM'  of  imiforinitv. 

'^riiosc'  N\  Ih)S(*  duty  it  is  to  iiiv('sti«,'':it(^  tlic  (jiiality  of  druiii's  lia\(*  aircad}'' 
yhown  coiisidiTahlc  ai;<jfrc\ssiv('.iu\ss,  and  it  behooves  the  manufacturer 

and  (he  disp(Mis(»r  to  adhei-c  closely  to  the  dire(;tionH  of  the  Pharnia- 
copieia  ill  I  heir  woik.  The  Kevised  Statutes  of  tin*.  United  States 

recoe;nize  IIh^  IMiarnmcopoMa  as  standard  foi"  imported  druj^sand  medi- 

cines, as  is  shown  l>y  tlu*.  following"  sections: 
Skc.  208I>.  All  (lni;^s,  nu'ilicinos,  niedic'.inal  preparations,  incliulin*^  inedicinal  oH.-icn- 

tial  (lils  and  cluMnical  j)reparatioiis,  used  wholly  or  in  part  as  medicine!,  iinportf-d 

from  altroad,  shall,  before  passing  the  custom-liouse,  ])e  examined  and  appraised,  as 
well  in  reference  to  their  quality,  ]nirity,  and  fitness  for  medical  pur])Oses,  as  to  their 

value  and  identity  specified  in  the  invoi(;e. 

8i:c.  2985.  If,  on  examination,  any  drugs,  medicines,  medicinal  preparations,  whether 

chemical  or  otherwise,  including  medicinal  essential  oils,  are  found,  in  the  opinion  of 

the  examiner,  to  be  so  far  adulterated,  or  in  any  manner  deteriorated,  as  to  render 

them  inferior  in  strength  and  inirity  to  the  standard  established  bytheUnited  States, 

Edinburgh,  London,  French,  and  German  pharmacopoeias  and  dispensatories,  and 

thereby  improper,  unsafe,  or  dangerous  to  be  used  for  medicinal  purposes,  a  return  to 

that  effect  shall  be  made  upon  the  invoice,  and  the  articles  so  noted  shall  not  pass 
the  custom-house. 

SKILL   SHOWN   IN   ADULTERATION. 

Gross  adulteration,  such  as  ciystallized  plaster  of  Paris  sold  for 

tasteless  quinine,  saffron  loaded  w^ith  heavy  spar,  leaves  mixed  with 
stems  and  admixtures  of  foreign  roots,  are  not  very  frequenth^  prac- 

ticed. But  starch  is  yet  mixed  with  beeswax  and  Japan  wax;  pieces 

of  iron,  stone,  and  lead  are  often  found  in  lumps  of  opium;  cobble- 
stones are  placed  within  bundles  of  sarsaparilla  roots,  and  earthy 

matter  mixed  with  asafetida.  Adulterations  at  the  present  time,  how- 
ever, are  for  the  most  part  conducted  on  scientific  principles  or  else 

consist  in  selling  goods  merel}^  of  inferior  qualit3^  The  modern 

adulterator  is  usuali}^  well  versed  in  the  most  recent  discoveries  of 
science  bearing  on  his  particular  products,  and  if  his  manipulations 

are  disclosed  along  certain  lines  he  immediatel}"  turns  his  energies  in 

another  direction;  consequent!}-  he  is  usually  one  st^p  in  advance  of 
the  anah^st.  He  is  constantly  watching  standards.  If  certain  speciii- 
cations  state  that  oil  of  sandalwood  must  contain  not  less  than  95  per 
cent  of  its  peculiar  alcohol,  and  his  stock  oil  does  not  contain  the  proper 

amount,  he  will  simply  add  a  suliicient  amount  of  glycerin  to  bring 
the  alcohol  content  up  to  the  standard. 

The  selling  of  goods  below  the  standard  is  extremely  prevalent. 
This  is  in  a  measure  due  to  the  use  of  inferior  drugs  in  preparing  the 
medicines,  but  more  often  it  is  caused  by  the  use  of  an  insufficient 

amount  of  the  crude  material  or  by  deterioration  due  to  old  age.  It  is 

essential  in  fixing  standards  for  certain  perishable  articles  to  stud}" 
them  well,  and  carefully  avoid  placing  the  standard  too  high.  This  is 

of  supreme  importance,  as  the  character  and  the  livelihood  of  the 
vender  are  involved. 

3     AliK)3   17 
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PKOPOSEI)    S'lliDV    »>l     DUl'OK    AND    TllKlK    I'KKl'AKATION . 

At  the  lust  niL'etin^-  of  tho  Associution  of  Oflicial  At^ricultiiral 

Cheiiiivsts  ii  refereo  on  metliciiuil  phmts  jind  drug's  wa.s  appointed. 
The  object  of  this  appointment  Avas  to  provide  for  the  study  of  the 

methods  used  in  dcternrmin^'  tlie  quality  of  drugs  and  tlieir  i)repaia- 
tion,  along  the  same  lin(\s  that  have  proved  so  successful  in  providing 
standard  methods  for  the  analysis  of  other  substances,  such  as  foods, 

etc.  All  pharmaceutical  chemists  will  be  invited  to  cooperate  in  this 
work,  which  will  necessitate  years  of  careful,  patient,  and  painstaking 

study  and  experiment.  There  is  every  reason  to  believe,  how^ever, 
that  in  this  way  the  best  methods  of  analysis  for  the  various  drugs 

and  their  preparation  will  ultimatelv  be  established.  Well- tested  and 
uniform  methods  of  analysis  mean  concordant  results  in  the  hands 

of  chemists,  and  men  of  affairs  will  place  confidence  in  such  analytical 
results. 



lU  ILDIXi}  SAM)-(LAY  IKJADS  IN  SOITHEKN  STATES. 

Jiy  W.  L.  Si'ooN, 

Special  Ayciil,  Ofilrc  of  Puhlic  liodd  ftiqidricy.. 

INTRO]  )iurnoN. 

It  iy  a  matter  of  coiiinion  olj.servation  that  here  and  there  in  tlic 

Southern  States  are  to  be  found  stretehes  of  sand-clay  roads  never 
known  to  be  bad.  This  fact  has  led  to  a  study  of  the  reasons  why 

such  roads  are  always  good.  Numerous  experiments  have  been  made 

with  varying  results,  but  all  indicate  that  the  essentials  to  success  in 

sand-clay  road  l)uilding-  are  puddling  and  saturation.  What  is  meant 

])y  [)uddling,  or  mixing,  may  be  clearl}^  understood  b}"  anyone  familiar 
with  the  operations  in  the  process  of  brickmaking.  The  clay  must  bo 

rendered  homogeneous,  and  this  can  be  done  only  by  the  addition  of 

water  during  the  process  until  the  cla}^  becomes  plastic  like  dough. 
The  second  essential  is  the  addition  of  sand  to  the  point  of  saturation, 

but  not  beyond.  What  is  meant  by  saturation  may  be  clearly  under- 
stood by  reference  to  fig.  24:,  which  shows  a  magnified  cross  section  of 

sand-clay  composition  as  found  in  a  substantial  sand-clay  road. 

Let  it  be  clearly  understood  at  the  outset  that  no  sand-clay  road  can 
satisfactorily  withstand  the  severity  of  public  travel  without  having 

first  been  reduced  to  a  compact  homogeneous  mass  of  sand  and  clay. 

Each  grain  of  sand  should  be  in  touch  with  other  grains  on  nil  sides 

(fig.  24).  Such  a  condition  can  not  be  secured  without  the  agency  of 

water.  It  is  useless  to  roll  a  dry  sand-clay  road  before  it  has  been 
rendered  homogeneous  by  the  puddling  process  and  the  grains  of  sand 

have  been  brou^-lit  into  contact,  with  onlv  the  interstices  between  them 

filled  with  cla}'  as  a  binder.  The  first  operation  is  mixing;  the  second 
is  rolling  as  the  mixture  dries.  This  forces  the  particles  of  sand 

together,  and  any  excess  of  cla}'  tends  to  rise  to  the  surface,  rendering 
it  sticky.  This  cla}'  must  in  turn  be  sanded  and  the  operations  repeated 
until  the  surface  has  become  hard  and  compact. 

CAUSES    OF    FAILURES    IN    BriLDIN(;    SAM)  CLAY    KOADS. 

Mxiny  failures  have  been  made  in  the  l)uilding  of  sand-clay  roads,  and 
a  few  of  the  more  common  causes  for  these  failures  v.ill  be  pointed  out. 

2o9 
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Fig.  124. — Clay  niixod  with  sand  to  the  point  of  satu- 
ration, the  anguhir  t^and  grains  being  in  contact. 

IMi'KKFKCr    lJl£AlNA(iE. 

The  tirst  ctiusc  of  failure  is  the  want  of  perfect  drainaj^e.  The 

iinperfection.s  may  bo  in  the  cross-sectional  drainage,  the  side  ditches, 
or  the  drainat»e  of  the  subonide  or  roadl)ed.  It  is  customary  to  ̂ ^ive 

to  a  sand-clay  road  a  little  oroatc^r  crown  than  is  usually  j^iven  to  a 
macadam  road,  espcn^-ially  where 
the  grade  is  above  3  per  cent. 
The  subject  of  side  ditches  should 
have  more  aireful  consideration 

than  is  usually  given  in  case  of 
macadam  roads.  If  the  subsoil 

upon  which  the  road  is  built  is 

clay,  it  is  important  that  the  bot- 
tom of  the  side  ditches  should 

be  18  inches  or  more  below  the 

crown  or  middle  of  the  traveled 

track.  If,  on  the  other  hand,  the 

land  is  rolling  and  the  subsoil  is 
sand  of  considerable  depth,  thus 

giving  perfect  natural  drainage 
to  the  roadbed,  little  or  no  side 

ditch  will  be  required.  Perhaps  the  most  common  error  in  drainage 
is  the  failure  to  drain  properly  and  thoroughly  all  ])laces  where  there 

are  wet-w^eathor  springs.  11:  necessar}^,  the  roadbed  umst  be  changed 
so  as  to  locate  it  upon  dry  ground,  as  even  the  deepest  side  ditches 

practicable  may  fail  to  give  relief  w^here  such  springs  exist.  It  is 
important  to  avoid  deep  cuts  and 
to  carefully  consider  all  probable 
sources  of  trouble.  The  writer 

has  often  seen  old  roadbeds  with 

water  oozing  from  all  parts  dur- 

ing a  rainv  season,  in  spite  of  suf- 
ficient side  ditches,  the  water  even 

rising  in  the  center  of  a  20-foot 
roadbed  and  standing  on  the  sur- 

face, or  slowly  running  along  the 
wheel  tracks  to  the  nearest  mud- 
hole.  It  should  be  remembered 

that  water,  beyond  a  very  limited 
amount,  adds  nothing  of  value  to 

the  sand-cla}^  road  after  it  is  com- 
pleted. If  water  is  always  pres- 

ent, sand  shoidd  be  used  without  clay.  Sand  and  water  make  a  better 

road  than  sand  and  cla}^  and  water.  In  proof  of  this  statement,  atten- 

tion need  onl}^  be  called  to  the  numerous  places  where  water  crosses 
the  roads  in  sandv  districts.      Such  fords  are  always  comparatively 

Fig.  25.— Sand-chiy  mi.\ture  with  not  enough 
sand,  tlie  grains  not  being  in  contact. 
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solid.      Oil   (he  oduM*  IkukI,  uIkmc   llin-c   is  an   excess  of  cliiy  ;it  such 

pljii'(vs  iluTe  is  apt  to  \)v  dccj)  mud. 

Jt  is  easy  to  se(»  why  a  I'oad  with  the  striieture  sh(j\vn  in  li^".  24  will 
stand,  wet  or  div.  while  one  with  the  structure  shown  in  i\^.  25  will 

fail,  pailicul.irly  in  \\v{  w ciitlK'i-,  because  the  clay  when  it  becomes 
wet  is  plastic  and  the  i)articles  of  sand,  not  l)(;in<^  in  contact  with  each 
other,  are  easily  displaced,  and  in  consequence  of  such  displacement 
loaded  wheels  sink  into  the  roadbed  and  destroy  it.  The  remedy  is 

cl(\irly  to  add  sand  until  the  point  of  saturation  is  reached  and  the 

grains  of  sand  come  in  contact  with  one  another,  assuming  fixed 

positions. 
INFEKI()I{    MIXIXCi. 

Another  cause  of  failure  is  the  want  of  thorough  mixing.  There 

may  be  a  proper  amount  of  sand,  and  cla}^  may  be  placed  upon  the 
road,  yet  if  it  is  not  thoroughly  puddled  and  mixed  to  saturation  in 

every  place  the  road  is  not  likely  to  withstand  public  travel.  Some 
sections  will  break  and  become  loose  sand,  while  others  will  become 

mudd}'  in  wet  weather  and  hard  in  dry  weather.  Such  variations  may 
occur  every  few  feet  and  even  at  the  same  place,  one  wheel  track  being 
in  loose  sand  and  the  other  in  mud.  On  one  occasion  tht^  writer  saw 

a  street  being  tx)rH  up  for  macadamizing,  because,  as  the}^  said,  the 

sand-clay  mixture  had.  failed  to  give  satisfaction.  The  street  was  from 
side  to  side  alternating  holes  and  ridges,  and  practically  worthless. 
When  the  material  was  torn  up  it  could  be  observed  that  at  least  50 

per  cent  of  the  cla}^  was  in  lumps  from  the  size  of  an  egg  tx)  that  of  a 

man''s  head,  just  as  digged  from  the  clay  bank  and  dumped  upon  the street.  The  trouble  resulted  from  too  little  sand  and  no  attention  to 

the  mixing  when  the  cla}-  was  wet  and  plastic.  When  ridges  and  holes 
began  to  form,  more  sand  should  have  been  added  and  all  high  places 

should  have  been  leveled  down  to  conform  to  the  general  contour  of 

the  street's  crown.  B}^  this  means  uniformity  of  mixture  would  have 
resulted,  and,  when  a  sufficiency  of  sand  had  been  added  to  saturate 

the  clay  for  a  depth  of  10  inches  and  a  good  crown  had  been  given  to 

the  street,  all  the  traffic  customar}^  on  such  a  thoroughfare  would  have 
been  easily  accommodated  without  mud  or  inconvenience. 

FROST    AS    A    DESTKCCTIVE    AGENT. 

In  northern  sections  frost  is  anotb.er  cause  of  failure  and  one  more 

difficrdt  to  deal  with  than  any  heretofore  mentioned.  Frost  is  tempo- 

raril}'  destructive  to  a  sand-clay  road,  and  for  that  reason  the  mixture 
must  extend  below  the  frost  line  if  the  road  is  built  on  a  clay  founda- 

tion. Freezing  disintegrates  the  sand-clay  composition  and  makes  of 
it  a  soft,  slushy  mud,  which,  however,  repacks  agtiin  after  each  heavy 

rain,  although  freciuently  leaving  the  road  surface  somewhat  rough. 
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Tlierefore,  iu  genonil  i)nictice  it  is  ncwssury  to  iiiiiko  the  srtiul-cliiy 
mixture  of  such  a  depth  us  to  extend  a  few  inches  })eh)W  the  frost 

line.  It  has  ])een  suj^^ested  that  crude  petroh'uni  would  Ix' admiralile 

in  its  etl'ects  upon  tliis  class  of  roads  in  hioher  latitudes;  l)ut  so  far  as 
the  greater  part  of  the  South  is  concerned  the  frost  line  is  rarely  more 

than  1  to  3  inches  below  the  surface,  and  freezing-  to  tiiis  depth  does 
not  seriously  disturb  the  l)ody  of  a  sand-clay  road,  and  as  these  frosts 

are  onh^  occasional  they  do  not  sufficiently  disturb  the  road  to  make 
necessary  the  use  of  oil  to  prevent  the  absorption  of  moisture.  Snow 
and  sleet  are  also  of  rare  occurrence  and  of  short  duration  in  the  South, 

the  surface  of  the  road  being  soon  exposed  to  the  dr^'ing  efl'ect  of  the 
sun's  rays,  when  it  again  becomes  hai^d  and  resistant. 

IXFERIOU    MATEllIALS. 

Failure  is  sometimes  due  to  the  kind  of  sand  selected.  None  except 

sand  made  up  of  angular  grains  is  adapted  to  sand-cla}'  road  making. 
Sand  with  grains  which  are  worn  off  round,  or  sand  which  has  been 

ground  up  by  the  action  of  wheels 

or  water  imtil  very  fine,  is  un- 
satisfactory and  often  worthless. 

The  use  of  such  material  should 

be  avoided,  as  a  perfect  bond  can 
not  be  elTectcd  (see  tig.  20),  and 

the  road  can  not  resist  the  rolling- 
action  of  Avheels,  the  tendency 

being  much  the  same  as  when 

pressure  is  applied  to  a  mass  of 
marbles.  Care  should  always  be 

taken  to  select  the  sharpest  and 
cleanest  sand  that  can  be  found. 

Other  causes  of  failure  arc  the 

improper  selection  of  clay  and 
the  improper  treatment  of  the 

cla}'  used.  Ferruginous  clays  arc  the  best,  and  chalk}'  clays,  as  the}" 
are  commonly  known,  are  the  poorest  for  road-building  purposes. 
Some  clays  have  a  large  percentage  of  sand  to  begin  with  and  require 

less  sand,  while  as  a  rule  the  chalky  (sedimentary)  clays  have  very  little 

sand,  or  very  line  sand,  and  arc  more  difiicult  to  get  fully  saturated 
with  sharp  sand  so  as  to  become  unyielding  and  homogeneous. 

Another  cause  of  failure  in  the  use  of  this  particular  clay  is  the 

fact  that  it  i^arely  has  iron  enough  to  cement  or  bind  the  material 
together;  hence  it  is  easily  broken  up  and  washed  away  or  blown 
away  as  dust. 

Fig.  2C. — Uusati:slactory  sand-clay  mixture,  the 
fand  fjraius  being  worn  round. 
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i.\cii  oi'  r):i..-KVKicAN(  !■:  Jiv  Tin;  j.oaj;  i;i  ii.1)i:i;. 

Ano(h<^r  <'aaso  of  fsiilurc*  is  lack  of  ])ersev(*raii('(>  on  ilic  p.irt  of  tlio 

road  ))uil(ler.  J'i-t)]>a]>ly  mow.  faihnvs  rosult,  from  (liis  lliaii  fioin  any 
oth(M*  caiiso.  It  imisl,  ])o  lK)r]i(»  in  mind  that  ])uildino'  a  sand-cla}-  road 

is  a  proccv-^s  and  not  an  instjintancoiis  oporaiion.  ̂ Vho  l)iiild('r  may  fail 
wlion  well  widiin  \iow  of  succoss.  lie  must  ))e  <riii(l(.(]  by  die  m-ini- 
fostations.  If  clay  is  in  excess,  there  will  ])e  a  tendency  to  form  liind 

in  wet  weather;  if  sand  is  iu  excess,  the  tendency  will  Ix^.  to  ])reak'  up 
into  deep  sand  durin^^  the  cny  seasons.  There  is  a  sufficient  middle 

o-round  between  these  two  extremes  to  permit  of  wonderfully  improv- 

ino-  the  deep  sand  roads  of  the  South  and  o-reatly  ])etterin<r  the  chiy 
ro'ids  of  the  Pi(^dmont  section. 

now    TO    USE    AVAIIABLE    MATERIAL. 

As  the  road  builder  is  forced  to  use  such  sand  and  cla}^  as  is  availa- 
ble, he  should  learn  to  build  the  l)cst  possible  road  with  the  material  to 

l)e  had;  hence  the  chief  object  of  this  ]xipor  is  to  show  how  the  mate- 
rial may  be  used  to  the  best  advantage.  There  arc  many  localities  in 

the  Southern  States  where  sand  ver}^  largely  predominates,  and  the 

onlv  clays  to  be  found  are  sedimentarj^,  often  carrying  a  large  percent- 
age of  very  tine  sand  and  scarcel}^  any  iron  at  all.  It  is  usually  diffi- 

cult to  build  a  really  first-class  road  of  this  material.  The  first  step 
should  l)e  to  make  the  roadbed  at  least  20  inches  above  standi  no- water 

in  the  ditches.  This  must  ]ye  carefulh^  attended  to  if  the  countr}"  is 

level  and  the  drainage  poor.  No  road  of  an}-  kind  is  likel}"  to  prove 
satisfactory  unless  drainage  of  the  roadbed  is  carefully  provided  for, 

and  especially  is  this  true  of  a  sand-cla}^  road  made  of  sedimentary 

clay  and  tine  sand.  Possibl}'  more  depends  upon  the  sand  selected 
than  upon  the  cW.  The  coarser  the  sand,  the  better  the  road  will 

stand.  Wherever  the  road  shows  a  tendency  to  break  in  dry  weather, 
more  clay  should  be  added. 

EXAMPLES   OF   GOOD   SAND-CLAY   EOADS. 

It  may  not  be  amiss  to  point  out  by  way  of  encouragement  a  few  of 
the  many  places  where  most  excellent  roads  have  been  built  of  sand 

and  cla}^,  which  are  to-da}^  the  equal  of  macadam  roads  costing  many 
times  as  much. 

n.  XXX,  lig.  1,  gives  a  view  of  a  road  in  liichland  County,  S.  C, 

a])out  3}  miles  from  Columl)ia.  This  road  is  known  as  the  Garnei's 
Ferry  Road,  and  has  been  in  use  under  the  heaviest  travel  for  five  years 

without  any  repairs.  It  was  originally  very  deep  sand.  It  was  ])uilt 

about  32  feet  in  width  between  ditches  and  sustains  an  enormous  daily 

travel,  much  of  which  is  very  heavy,  and  narrow-tired  wagons  ai'c 
comnionly  used.  Nevertheless,  the  surface  is,  as  shovrn  in  the  illustra- 

tion, free  from  ruts,  hard,  and  .smooth. 
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n.  XXX,  %•.  '2,  is  a  view  of  a  sand-clay  road  })uilt  under  the  super- 
vision of  theOtliceof  Tuhlic  Koad  huiuiries  just  outside  the  corporate 

limits  of  Newbern,  N.  C,  about  fifteen  months  a^^o.  This  roadlied, 

which  is  less  than  15  feet  a]>ov  e  mean  tide-water  k'vel,  w.is  of  the  deepest 

and  finest  sand,  and  the  clay  used  was  sedimentary  and  of  very  ordi- 

uary  cementing  properties.  The  road  was  laid  out  30  feet  wide  and 

crowned  to  a  heioht  of  1'2  inches  above  the  ground  surface,  the  ditches 
being  cut  about  12  inches  deep  at  the  outside  edge  and  3  feet  wide. 

These  ditches  were  sloped  from  the  roadside  toward  the  outside.  The 

ditches  do  not  show  in  the  illustration,  because  they  have  been  allowed 

to  become  overgrown  with  grass  and  weeds,  not  having  been  cleaned 
oil  since  the  road  was  built.  This  road  is  used  by  some  of  the  largest 

truckers  around  Newbern,  and  many  thousands  of  cartloads  of  truck 

are  hauled  over  it  each  season.  This  Newbern  road  was  reported  upon 

as  follows  last  Juno  by  JNIr.  William  Dunn,  who  used  it  very  largely 

last  winter  and  spring: 

I  am  in  receipt  of  your  letter  of  recent  date  asking  al>oiit  the  sand-clay  road.  It 
has  worn  remarkably  well  through  the  winter,  requiriiig  but  little  work;  in  fact,  the 

lirst  half  of  the  road  has  needed  only  to  be  scraped.  The  portion  of  the  road  last 

finished  was  quite  bad  at  first  and  remained  so  for  a  long  time.  It  was  sanded  and 

resanded  and  scraped,  and  it  finally  settled  and  became  hard,  and  is  now,  and  has 

been  for  some  time,  in  good  condition.  The  part  nearest  town  has  never  given  any 
trouble.  I  think  the  material  used  was  of  just  the  proper  consistency,  there  being 
sand  enough  in  it  to  prevent  cutting. 

The  part  of  this  road  nearest  the  town,  where  the  road  was  begun 

and  which  Mr.  Dunn  says  has  never  given  any  trouble,  is  shown  in 

PI.  XXX,  fig.  2.  It  should  be  remarked  that  there  is  scarcely  any  place 
where  conditions  could  be  more  unfavorable,  and  still  this  road  has 

more  than  doubled  the  hauling  capacity  of  the  truckers  living  along  the 

line.  This  means  to  them  a  vast  saving,  because  truck  has  to  be  so 

rapidly  handled  when  in  season  that  many  teams  have  to  be  hired  from 

the  town.  In  consequence  of  this  improvement  fewer  teams  are 

needed  in  the  delivery  of  truck  to  the  railroad. 

At  Tarboro,  N.  C,  another  section  of  sand-clay  road  work  was  done 

under  the  direction  of  the  Office  of  Public  Road  Inquiries.  PI.  XXXI, 

tig.  1,  gives  a  view  of  this  road,  showing  nearl}^  one-fourth  mile  of  it. 

i^lthough  no  work  has  been  done  upon  this  road  since  its  construction 

more  than  a  year  ago,  it  can  be  clearly  seen  that  it  is  a  good  road.  It 

is  hard  and  smooth,  except  for  slight  depressions  where  the  wheels 

have  worn  and  packed  the  roadbed  and  where  a  central  track  has  been 

formed  by  horses.  This  central  track  is  due  especially  to  the  fact  that 

carts  are  mainly  used  for  hauling  commodities,  and  to  the  further  fact 

that  the  road  was  neither  properly  crowned  when  it  began  to  dry  nor 

kept  in  shape  when  finally  packing  and  drying.  This  road  needs  only 

scraping  and  a  little  more  sand  added  in  places.  It  was  made  of  sedi- 
mentary clay  and  ordinary  sand.     The  clay  had  to  be  hauled  a  distance 
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Fig.  1.— Garners  Ferry  Road.  3.5  Miles  from  Columbia,  S.  C,  Used  Five  Years. 
Without  Repairs. 

Fig.  2.— Sand-clay  Road  Built  at  Newbern.  N.  C,  Under  the  Direction  of  the 
Office  of  Public  Road  Inquiries. 
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Fig.  1.— Sand-clay  Road  at  Tarboro,  N.  C. 

[Notliiiifr  lias  ever  been  done  to  this  road  since  it  was  constructed.] 

Fig.  2.— View  3  Miles  Northwest  of  Columbia,  S.  C,  on  the  Winnsboro  Road. 
NEAR  Hyatts  Park. 
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of  {il)oiit  oiic-liair  mile  on  :iii  axcruLic.  The  ̂ ra-^s  and  \vc('(l.s  which 

havo  iiTown  up  and  liHiMl  the  ditch  show  nct^-hM-t.  'I'licrc;  i\.V(\  a))out  2 
miles  of  this  road,  and  a  pai't  of  it  Ix'caine  very  muddy  hist  winter 
an.d  will  ]>ccoinc  so  aLCaiii  unless  lieavily  sanded.  This  locidit}'  has 

loos(»  sandy  loam  and  wvy  line-<;'i'ained  sand,  a  pail  of  which  is  free 

from  loam.  The  hitler  will  inak<'.  in  the  end  a  j^^ood  road,  hut  patient, 

jierseverine-  (dl'ort  is  necessary  to  secure  the  best  I'esuUs. 
The  Newhern  and  TarlxM'o  roads  have  been  specifically  poifitid  out 

because  they  show  what  can  be  donc^  under  maxiriium  didiculties, 

heiiii,^  made  of  exceedingly  line-grained  sand  and  sedimentary  cla3's  of 
])oor  binding  (jiialities.  The  Columbia  road  shown  (PI.  XXX,  fig.  1) 
is  made  of  an  average  qualitv  of  clay  and  sand,  the  former  possessing 

good  binding  qualities  and  the  latter  being  clean  and  fairly  sliarp. 

Another  Kichland  Count}'  road  is  shown  in  PI.  XXXI,  fig.  2.  This  is 
a  section  of  the  Winnsboro  road  about  3  miles  from  Columbia  and 

near  Ilyatts  Park.  This  road  has  been  in  use  for  more  than  five  years 

without  repair  and  presents  a  high  degree  of  excellence,  comparing 

favorably  with  the  best  macadam  road  in  Mecklenburg  Count}',  N.  C, 
in  point  of  durability  and  utility.  It  is  made  of  an  excellent  variety  of 

ferruginous  clay,  water-Avorn  quartz  pebbles,  and  sand.  The  superior 
binding  qualities  of  this  clay,  together  with  the  sand,  firmly  embed  the 

pebbles,  and  they  are  not  displaced  by  the  severest  usage. 
In  a  report  on  the  roads  of  Richland  County  Mr.  S.  H.  Owens,  of 

Columbia,  S.  C,  wrote  as  follows: 

In  reply  to  your  letter  of  the  12th  instant,  requesting  a  detailed  account  of  my 

experience  in  building  sand-clay  roads  in  this  (Richland)  county,  I  will  say  that  the 
necessary  quantity  of  sand  on  clay  or  clay  on  sand  has  to  be  determined  by  experi- 
UKMiting.  When  the  road  has  been  properly  graded,  and  the  roadbed  is  of  sand 

foundation,  the  clay  is  spread  evenly  over  the  surface  to  a  depth  joi  from  4  to  6 

inches,  the  depth  depending  on  the  percentage  of  sand  in  the  clay.  If  the  roadbed 

is  of  clay  foundation,  the  sand  is  spread  on  a  little  thicker,  say,  from  6  to  8  inches. 

The  clay  or  sand  is  simply  spread  on,  not  mixed,  and  the  mixing  is  done  by  travel 
over  the  road,  which  is  not  interfered  with  while  the  road  is  in  course  of  construction. 

I  find,  after  thoroughly  experimenting,  that  sand  on  a  clay  foundation  does  not 

give  as  good  results  as  clay  on  sand,  on  account  of  the  drainage  being  insufficient 
under  the  roadbed,  the  clay  not  being  as  porous  as  sand. 

As  to  the  durability  of  the  roads  treated  in  this  manner,  I  will  state  that  roada 

whicli  were  built  five  years  ago  are  in  as  good  condition  now  as  when  built,  and  in 

some  instances  better.  Of  course,  the  roads  have  to  be  run  over  occasionally  and 
repaired,  which  is  quickly  and  easily  done.  Sometimes  where  there  is  much  travel 

over  the  roads  small  holes  will  wear  in  them,  owing  to  lack  of  clay  or  sand  at  that 

particular  point.  I  find  this  to  be  the  case  near  Columbia,  where  travel  is  necessarily 
greater  than  in  the  remote  sections  of  the  county.  There  are  some  roads  in  the 

county  constructed  five  years  ago  that  have  had  no  repairs  and  are  now  in  first-class 
condition. 

We  have  about  400  miles  of  road  built  by  the  sand-clay  method  out  of  a  total  of 
about  650  miles  in  the  county.  These  roads  are  giving  perfect  satisfaction  and  have 

stood  the  test  of  hard  rains  and  constant  travel.  The  cost  of  constructing  roada  by 
this  methdd  depends  on  the  amount  of  grading  to  l)e  done  and  the  distance  the  sand 
or  clay  has  to  be  hauled.     The  cost  of  repairs  is  very  slight. 
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CONt'LUSlONS. 

The  Imikliiit)-  of  suiKl-chiy  louds  has  parsed  the  oxporhneiitiil  stage, 
and  it  is  no  longer  a  (luestion  of  doubtful  procedure.  The  inn)ortant 

thini^'s  to  })e  borne  in  mind  are  thorouoh  niixino-  to  tlie  saturation 

point,  and  then  properly'  shaping  and  I'olling  the  road.  This  mixing 
is  usually  done  hy  the  traveling  pu])lic.  This  is  the  critical  period  in 

the  construction  of  a  sand-chiy  road,  because  can*  must  be  taken  to 
secure  an  even  amount  of  puddling,  so  that  all  the  hunps  of  clay  shall 

be  broken  and  satui'ated  with  sand  to  a  depth  of  8  to  10  inches.  If 
this  can  be  done  and  the  road  is  properly  crowned  as  it  dries,  there 

can  be  no  doubt  about  the  result  being  eminently  satisfactorv.  This 

mixing  might  be  done  by  the  use  of  plows  and  harrows  when  the  clay 

is  wet;  but  it  is  customary  to  let  teams  and  vehicles  accomplish  it.  It 
is  true  that  the  condition  of  the  road  becomes  worse  for  a  while  during 

the  puddling  operation;  but  after  this  is  effected  and  sufficient  sand 
Las  been  added  relief  is  permanent. 

In  many  portions  of  the  Southern  States  the  public  roads  are  main- 
tained by  the  old  system  of  statute  labor,  which  has  been  reduced,  by 

the  inefticienc}"  of  overseers,  to  little  better  than  worthless.  The  mud 
which  it  is  customary  to  throw  on  the  roadbed  is  often  a  detriment, 

as  it  is  the  worn-out  material  from  the  road  that  has  been  gradually 

acNCumulating  in  the  ditches.  There  are  many  sand-bars  and  gravel 
beds  along  the  streams  and  rivers  of  the  Piedmont  section,  where 

ludimited  quantities  of  good  sand  and  gravel  may  be  found,  a  few 

loads  of  which  would  permanently  heal  the  worst  mudhole  if  it  were 

to  be  lirst  thoroughly  drained.  There  is  need  of  a  general  awakening 

along  this  line  ever^'where.  An  enormous  waste  of  labor  results, 
as  stated,  from  the  incompetency  of  many  of  the  road  overseers. 
Whether  the  overseers  work  statute  labor,  conmiutation  labor,  or 

hired  labor,  they  should  be  able  to  so  treat  each  jDarticular  case,  deep 

sand  or  deep  mud,  as  to  effect  a  permanent  cure. 



rU03IISl\0  NKW  FRUITS. 

l^y  William  A.  Taytx)K, 

Pumohnj'ist  in  Charge  of  Field  hiveHtifjatioiis,  Tinredu  of  J'Unil  Iii'/iij<trij. 

INTRODUCTION'. 

Notwithstanding'  the  ver}^  strong  tendency  in  recent  years  amonp; 
connnercial  fruit  growers  in  most  sections  to  restrict  their  plantings  to 

a  few  varieties  of  proved  productiveness,  beaut}',  and  sliipping  ({iial- 
ity,  there  arc  strong  indications  that  an  increasingly  large  number  of 

growers  are  seeking  fruits  that  com])ine  these  desirable  features  with 
distinctive  llavor  and  superior  dessert  quality.  The  only  way  for  the 

individual  grower  to  keep  pace  with  progress  is  to  test  the  more 

promising  kinds  of  the  fruits  in  which  he  is  specially  interested;  he 
can  thus  determine  at  small  cost  and  with  the  least  possible  delay 

whether  such  sorts  are  adapted  to  his  conditions  and  needs.  It  is. for 

growers  who  desire  to  test  such  fruits  that  the  series  of  descriptions 

and  illustrations  of  promising  new  varieties  published  in  the  Yearbook 

from  year  to  year  is  especially  intended.  It  is  believed  that  the  varie- 
ties included  represent  the  cream  of  the  new  sorts,  selected  with  due 

regard  to  their  adaptability  to  the  representative  fruit  regions  of  the 
couutrv. 

The  easiest  and  quickest  method  of  testing  new  varieties  of  tree 

fruits  is  the  well-known  practice  of  top  working.  To  test  a  new  sort 

by  this  method  it  is  onl}'  necessary  to  secure  a  scion  or  two  of  the 

desired  variet\'  for  budding  or  grafting  upon  an  established  tree  of 

bearing  age  which  will  constitute  a  suitable  stock  for  the  vai'iety  in 
question.  As  the  budding  or  grafting  of  a  single  branch  is  usually 

suflicient  for  the  preliminary  test,  a  single  established  tree  may  in  this 

way  be  made  to  cany  n  large  number  of  ne,w  sorts.  This  plan  has 

the  further  advantage  of  concentrating  a  comprehensive  collection 

upon  a  small  area  of  ground,  and  thus  of  inducing  the  cost  of  the 

experimental  work  to  a  mininuuu.  To  the  amateur  fruit  grower  it 

makes  practicable  the  assembling  of  a  nuicli  larger  collection  of  varie- 

ties within  the  confines  of  a  villaii'e  or  city  garden  than  would  otherwise 
be  possible,  and  permits  him  to  retain  his  touch  with  the  continuous 
progress  of  fruit  culture,  even  though  he  ciui  not  reside  upon  the  farm 

or  in  the  open  country. 
2G7 
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Tho  results  of  a  top-wurkni^-  test  of  a  \iiriety  should  never  be 
acceptetl  us  tinul,  however.  Not  infrequently  varieties  which  make 

strono-  and  thrifty  growth  when  upon  vigorous,  well-established  stocks 
develop  weaknesses  of  root,  trunk,  or  foliaoe  when  grown  by  budding 
or  grafting  upon  the  miscellaneous  seedling  stocks  used  in  ordinary 

nursery  practice.  In  some  instances  these  defects  are  due  to  defici(!nt 

vigor  or  too  slender  habit  of  growth;  in  others,  to  inherent  inability 
to  endure  extremes  of  temperature  or  to  resist  injurious  diseases  or 

insect  pests.  The  commercial  oi'chardist,  tlierefore,  who  desires  to 
keep  abreast  with  the  rapidly  advancing  tide  of  new  sorts  should  pro- 

vide at  the  outset  a  small  area  of  suitable  land  upon  which  he  can 

plant  from  time  to  time  two  or  more  3'oung  trees  of  eacli  new  sort  that 
gives  indication  of  commercial  value  for  his  section.  This  is  the  prac- 

tice now  adopted  by  some  of  the  most  progressive  commercial  growers, 

and  offers  many  advantages  over  the  old  way  of  planting  heavily  of 

new  sorts  untested  in  their  region,  man}^  of  which  were  destined  to 
failure  in  some  of  the  important  characteristics  that  go  to  make  up  a 

really  valuable  commercial  sort.  Such  a  ti*ee  test  is  especially  impor- 
tant with  peaches  and  plums,  where  the  commercial  value  of  a  variety 

often  hinges  upon  the  cold  endurance  of  the  trunk  and  the  fruit  buds, 

or  the  exact  ripening  period  of  the  fruit  with  reference  to  older  sorts 

already  well  tested  in  the  region. 

AKIN    APPLE. 

(Synonyms:  Akia  Red;  Akai  SeccUhig;  Akiri's  Seedling;  Aikhi^s  Bed;  Aiken;  Aken — not 
"Akin's  Winter"  of  Downing,  which  is  a  crab  of  Minnesota  origin.) 

[PLATE  XXXII.] 

This  promising  commercial  sort,  unlike  most  American  varieties  of 

winter  apples,  appears  to  have  been  grown  from  planted  seed.  The 

original  tree  was  grown  from  seed  brought  from  Tennessee  and 
planted  in  1831  by  Mrs.  Matthew  England,  near  Lawrenceville,  111., 

on  a  farm  now  owned  by  Mr.  AV.  J.  Akin.  Seventeen  trees  were 

grown  from  this  lot  of  seed,  but  only  the  one  described  was  considered 

worthy  of  naming  and  disseminating.  It  was  first  propagated  for 

planting  by  Mr.  John  Akin,  father  of  the  present  owner  of  the  farm, 
who  cut  scions  from  the  original  tree  for  grafting  in  the  nursery  in 

18G1.  Twelve  of  the  trees  grown  in  that  year  are  still  standing  on 

the  Akin  farm.  It  was  first  propagated  for  sale  b}^  a  Mr.  Adams,  a 

nurseryman  in  Wabash  County,  111.,  in  1868.^  It  appears  to  have 
been  first  catalogued  in  1884,  by  Simpson  and  Hogue,  under  the  name 

AA'l?i\s  Bed^  and  first  illustrated  in  their  catalogue  in  1885.*  In  Decem- 
ber, 1890,  it  was  exhibited  by  Mr.  W.  J.  Akin  at  the  annual  meeting 

"Letters  of  W.  J.  Akin,  Billett,  III.,  January,  1904. 

*  Letter  of  H.  M.  Simpson  <i.  Sons,  February  15,  1904. 
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of  till'  Iirni()is  State  IIort'K'ultiiruI  Society  nt  Ciiii'o,  and  was  awarded 

iirst  promiiim  1)()tli  as  'VSccdlino- "'  und  as  "N(^w  \:ii-i('ty,  ̂ ood  enough 
to  1)0  recoinniended,''^  by  a  coininittee  of  wliieli  the  lat(i  T.  T.  Lyon, 
of  Miehi^ra.M,  was  chairiiiaii. 

The  attention  thus  called  (o  the  Naridy  caused  it  lo  he  generally 

pro[)agated  hy  the  luii'siM'ies  in  Illinois  and  nearby  States,  so  that  it 
was  (iui(  Idy  ui\en  wide  dissemintition  throughout  the  Middh^  West. 

It  has  now  been  fruited  in  several  States,  and  is  one  of  the  most  prom- 
ising of  the  recently  introduced  sorts  for  the  apple  grower  who  desires 

a  \ariety  well  adapted  to  the  needs  of  the  fanc}^  fruit  trade  in  the 
larger  cities.  It  succeeds  well  in  the  Middle  West  and  in  the  winter 

apple  districts  of  the  Allegheny  Mountain  region,  and  is  worthy  of 
thorough  test  on  rich,  warm  soils  in  the  northern  apple  districts  from 
New  York  westward. 

m 

DESCRIPTION'. 

Form  roundish,  slightly  ribbed;  size  medium;  surface  very  smooth 

and  glossy;  color  3^ellow,  washed  over  almost  the  entire  surface  with 
bright  crimson,  showing  some  indistinct  broad  and  broken  stripes  of 
dark  crimson,  sometimes  overspread  with  gray;  dots  numerous, 

variable,  but  usually  small,  light  russet  and  frequentl}^  indented;  bloom 
wliitish,  rarely  present  at  maturit}^  of  fruit;  cavit}^  of  medium  size 
and  depth  and  gradual  slope,  somewhat  furrowed  and  usually  dis- 

tinctly russeted;  stem  short  to  medium,  length  three-eighths  to  five- 

eighths  inch,  stout,  usually  down}^;  basin  small,  of  medium  depth  and 

slope,  slightly  corrugated;  cal3"x  segments  long,  slender;  e3'e  small, 
closed;  skin  moderateh'  thick,  tenacious;  core  large,  roundish,  open, 
clasping  the  eye;  seeds  of  medium  size,  plump,  brown,  numerous,  10 

to  20;  llesh  ̂ ^ellowish,  moderatel}^  tine  grained,  breaking  jnic}';  flavor 
rather  mild  subacid,  qualit}"  ver}^  good.  Season,  December  to  April 

or  ̂ Ma}^;  fruit  enduring  cold  storage  exceptionall}'  well. 
The  tree  is  a  strong,  ver}"  upright  grower,  needing  care  in  pruning 

to  give  the  head  sufficient  spread.  On  this  account  it  should  be 

grafted  low  when  used  for  top  working,  to  counteract  the  well-known 

tendenc}^  of  top  grafts  to  run  up.  Though  not  so  precocious  as  some, 
the  tree  appears  to  be  a  regular  and  good  bearer,  yielding  a  heavy  crop 

of  fruit,  ver}^  uniform  in  size  and  appearance  in  alternate  3'earSj  with 

lighter  crops  in  the  off  3'ears.  The  original  tree  in  La^vrence  County, 

111.,  stood  until  181)7,  when  it  was  blowni  down  b3'  a  storm. 
The  specimen  shown  on  PI.  XXXII  was  grown  in  the  experimental 

orchard  of  the  late  W.  S.  ̂ Miller,  Gerrardstown,  W.  Va.,  in  the 
season  of  19Ul. 
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TKitllY    AlM'l.K. 

(Syxoxvmk:   'Tern/  Winlrr;  Terrtf  ii  Wmtet';  Temj  Winter  Plpp'ni.) 
[PLATE  XXXIII.] 

In  the  t»-radual  extension  of  tipplo  ciilUiru  soLiLliward  from  tlie 
regions  where  this  poj)ular  fruit  is  reeot»iiizeJ  as  th()rou<^ljly  iit  homo 

and  in  congenial  adjustment  with  climatic  conditions,  fruit  o;ro\vei's 
have  lontr  soimht  for  varieties  that  would  at  the  same  time  endure 

l;)ii<;-  summers  and  intermittent  winters  and  yield  fruit  that  would  he 

comparable  in  keepino-  quality  with  that  of  the  more  northern  winter 
varieties  when  grown  in  their  native  climes.  A  few  early  sort-, 
particularly  those  of  llussian  origin,  such  as  lied  Astrachan  and 

Oldenburg,  endure  Southern  conditions  well,  but  long-keeping  whiter 
apples,  of  good  dessert  quality,  adapted  to  the  South,  are  few  in 

numlxH".  Practically  all  that  are  now  grown  in  a  commercial  way  in 
tlie  Coastal  Plain  and  Piedmont  regions  of  the  South  Atlantic  and 

Gulf  States  are  of  American  origin,  most  of  them  tracing  to  origins 

below  latitude  37^  N.  Among  such  may  be  mentioned  Shockley, 
Yates,  and  Hall,  all  of  which  have  been  found  to  succeed  through  a 

wide  range  of  climatic  and  soil  conditions  in  the  South. 

Of  similar  character  and  very  promising  for  Southern  apple  growers 

is  the  Terr}',  which  is  illustrated  on  PL  XXXllI.  This  variet\' 
appears  to  have  originated  as  a  seedling  on  the  farm  of  a  Mr.  Terry, 

in  Fulton  Count}^  Ga.  Mr.  Terr}-  called  the  attention  of  a  nimsery- 
nian,  the  late  eTames  Sneed,  of  Morrow,  Clayton  Count v,  Ga.,  to 

the  character  of  the  tree  and  fruit,  and  in  1808  Mr.  Sneed  cut  scions 

frou]  it  and  began  propagating  it  under  the  name  '^Terrv  Winter,'' 
planting  3>>  trees  of  the  variety  in  his  own  orchard." 

In  1881  Mr.  S.  M.  Waymii^n,  upon  settling  at  Pomona,  Ga. ,  found 
trees  of  the  varietv  in  a  local  nurserv  there,  the  stock  of  which  had 

come  from  the  Sneed  nurser}',  in  Clayton  Count}'.  He  was  so  much 
pleased  with  the  variety  when  it  came  into  bearing  that  he  began 

propagating  it  on  an  extensive  scale,  both  for  planting  in  his  own 

commercial  orchard  and  foi'  sale  to  other  planters  under  the  name 

'•Terry  Winter  Pippin.'^ ^  In  1885  Mr.  W.  D.  Beatie  found  the 
varietv  in  the  Cole  nurserv  near  Atlanta,  which  he  bought  in  that  3'ear. 
He  continued  to  propagate  it,  and  appears  to  have  been  the  first  to 

catalogue  it — about  1885  or  1886.  Since  that  time  it  has  been  very 
generally  disseminated  throughout  Georgia  and  neighboring  States. 

It  appears  worthy  of  general  testing,  both  as  a  commercial  variety  and 
for  the  family  orchard  throughout  the  South  and  in  similar  warm 

regions  where  good  keeping  sorts  of  fine  qualit}'  are  few  in  number. 

« Letter  of  J.  C.  II.  Sneed,  January  7,  1904. 

^Letters  of  S.  jNI.  Waynian,  December,  1899,  and  January,  1904. 
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Since  18i)2  the  I'cii-v  lias  bci'ii  listccl  in  th(»  " Ciilalo^'nc  of  IVuits 
of  tlu*  (J(M)r^iii  State  llortieultiinil  Sucicty "  for  culture  in  central 
(leoi'ii'ia,  lia\in<^*  ])ihmi  added  io  the  cataloyiu^  u])()n  the,  I'iH'oninHMidation 

of  (he  lat(^  (lustav  S})(^lh,  th*Mi  horticulturist  of  the  (icor<4'ia  State 
experiment  .station. 

DESrUHTION. 

FoiMu  roundish  to  roundish  oblique;  size  medium  or  sli^htl}'  l^elow; 
surface  modc^rately  smooth;  cokn\yellow,  washed  with  mixed  red,  and 

brokenly  striped  and  splash(*d  with  crimson,  sometimes  partially'  over- 

spi'ead  with  i^ray;  dots  numerous,  of  medium  size,  russet,  man}" 

aureole;  cavity  i*(»oidar,  larg-e,  deep,  abrupt,  marked  with  russet;  stem 

of  medium  len<>'th,  one-half  inch  to  1  inch,  slender;  basin  regular,  of 
medium  size,  deep,  a])rupt,  furrowetl;  calyx  large,  segments  canverg- 
ing  or  erect,  eye  large,  clovsed  or  partially  open;  skin  thick,  tenacious; 

core  conic,  oval,  clasping,  small,  slightly  open;  seeds  plump,  Ijrown, 

of  medium  size,  10  in  number;  ilesh  yellow,  fine  grained,  crisp,  juic}^; 
ilavor  very  pleasant,  mild  subacid;  quality  good  to  very  good;  season 

midwinter  to  March  in  Spalding  Count}',  Ga. 
The  tree  is  of  slender,  upright  habit,  very  productive,  and  inclined 

to  overbear.  It  needs  thorough  pruning  and  cultivation  to  hold  the 

fruit  up  in  size.  The  specimejis  illustrated  in  PI.  XXXIII  were 

grown  by  Wayman  and  Riegel,  Pomona,  Ga.,  in  1901. 

HILEY   PEACH. 

(Synonyms:  Iiielrt/;  Enrhj  Belle.) 

[i  LATE  XXXIV.] 

One  of  the  most  promising  of  the  newer  varieties  of  the  Chinese 

Cling  group  of  peaches  is  the  Hiley.  This  variety  originated  on  the 

fruit  farm  of  Hile}^  Brothers,  Fort  Valley,  Ga.  A  row  of  about  150 
seedlings  was  grown  by  them  from  mixed  seed  of  Elljerta  and  Belle, 

planted  in  1889.  Of  these,  the  fruit  of  one  tree  which  bore  its  lirst 

fruit  in  1892  was  considered  desirable  for  market.  The  original  tree 

was  deslro^'ed  b}-  boi'ers  two  3''ears  after  it  bore  its  first  crop  of  three 
peaches,  but  as  buds  had  already  been  cut  from  it  for  propagation  in 

orchard,  the  variety  was  preserved.  Mr.  11.  A.  Hilc}',  who  first  dis- 
covered its  value,  considers  it  a  seedling  of  Belle,  probably  crossed 

with  either  Tillotson  or  Alexander. 

The  variety  was  christened  ''Early  Belle,''  and  the  fruit  was  at  first 
shipped  under  that  name,  but  the  name  was  later  changed  to  Ililey, 
and  it  appears  to  have  been  first  catalogued  under  that  name  by  ]\Ir. 
J.  II.  Hale,  in  1900. 

The  Hilev  has  been  heavily  planted  in  (Jeorgia  as  a  commercial 

variety,  and  is  especially  commended  as  an  earl}^  sort  of  good  shipping 
quality  and  excellent  flavor.     It  appears  to  V>e  worthy  of  testing  in 
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coimuei'cial  oivluirds  over  a  inucli  wider  lueii,  wIk  rt^  a  white-lloshcd 

freestone,  ripeniiio-  earlier  than  Moiintiiin  Kose,  is  desired. 
DESCRIITION. 

Form  roundish,  often  distinctly  conical;  size  medium  to  lart^e;  sur- 

face smooth,  well  covered  with  soft,  short,  velvet}^  down;  color  creamy 

white,  with  a  brit^-ht  crimson  blush  on  the  side  exposed  to  the  sun; 
cavity  regular,  of  medium  size,  moderate  depth,  and  abrupt  slope; 
suture  shallow  except  near  cavity;  apex  usually  sharp  and  prominent; 
skin  rather  thin  and  moderately  tenacious;  stone  reddish,  oval,  lon<:^, 
sharply  pointed,  quite  smooth,  and  rather  small;  ilesh  creamy  white, 

usually  sliodith'  stained  with  red  both  near  skin  and  near  stone,  rather 

lirni  though  quite  juic}^;  Havor  slightly  subacid,  pleasant;  quality 
very  good  for  so  earl}^  a  variety;  season  about  with  Tillotson,  June  15 
to  July  1  in  Houston  County,  Ga.  Reported  by  iSIr.  J.  H.  Hale  to 
ripen  about  August  1  in  Connecticut. 

Tree  rather  slender  in  growth,  with  leaves  narrow^er  tlian  its  sup- 
posed parent,  Belle;  very  productive,  and  considered  equal  to  its 

supposed  parent  in  hardiness;  glands  reniform;  flowers  large. 
To  tho  Hile}^  was  awarded  the  Wilder  medal  of  the  American 

Pomological  Society  at  the  Boston  meeting  in  September,  1903,  upon 
the  recommendation  of  the  ad  interim  committee  of  awards,  as  a 

promising  new  variety. 
WELCH    PEACH. 

[PLATE  XXXV.] 

In  man}"  portions  of  the  countr}^  where  the  climatic  conditions 
during  the  growing  season  favor  the  development  of  peaches,  the 
production  of  .this  delicious  fruit  is  restricted  hy  the  occurrence  of 
occasional  low  temperatures  in  winter.  This  is  especially  true  of 
important  districts  in  New  England,  Ne\v  York,  and  the  Lake  region, 
the  climate  of  which  is  favorable  to  peach  growing  if  good  varieties 
can  be  found  that  will  endure  occasional  minimum  temperatures  of 

—  10^  to  —15^  F.  in  December,  tfanuar}^,  or  February,  when  the  trees 
are  dormant.  The  earlier  commercial  orchards  of  those  regions  were 

planted  with  little  reference  to  the  fruit-bud  hardiness  of  the  varieties, 
the  most  popular  sorts  being  of  the  Crawford  and  Oldmixon  types. 
These  succeeded  well  in  favorable  seasons,  but  usually  failed  when 

minimum  temperatures  lower  than  —10^  F.  occurred.  The  general 
failure  of  these  varieties  to  produce  regular  crops  aroused  a  very 
general  interest  in  the  development  of  hardy  types  of  the  peach 
throughout  the  North  about  thirty  years  ago.  The  occurrence  of  low 

temperatures  over  wide  areas  during  the  winters  of  1872-73  and 
1874-75  brought  to  ligl^t  the  fact  that  one  of  the  types  most  resistant 
to  winter  cold  was  that  which  had  been  grown  both  in  the  form  of 
budded  trees  and  seedlings  for  many  years  in  dilierent  sections  of 
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Connecticut,  Now  Voik,  nml  Micliii^nn,  under  >uch  ujinics  iis  Co?niectl- 

ct(t^Staiilci/s  Laie^  Sn<j(ti\Ji'nini  L'dkI^  LeojinnL  (Jiirtu  of  S/iehd^  Sca- 
(ji'uves  Snu>cl\  Cdss'^  jind  JfUVs  Chili,  Tlio  pliu'c,  1  iuic,  nnd  source  of  tho 

introduction  of  this  type  of  peach  to  AincM-icji  tire  as  yet  undet("rniin<>d, 

hut  it  was  frc(iiuMitIy  found  to  enchu'e  teni[)eratur(;s  that  (h'sti'oycd 
th(^  1  ruil  l>uds  of  the  othiM*  varieties  in  the  same  oi'cliards,  and  thus 

«chi(»\-cd  marked  po})ulai'i{y  among  conuncrciai  ])hint('is  in  the  rcLi'iojis 

mentioned.*  Th(»  foiin  of  the  type  that  luid  h)ng  hecn  pei-petuated  hy  a 
Mr.  IIill,  of  Chili,  Monroe  Count}^,  N.  Y.,  was  very  wideh^  propagated 

and  planted  under  the  name  " /////'.s'  6'A///,"  and  soon  ])ecame  tlie 
leaditig  conuncu'cial  peach  of  the  most  northern  peach  disti'icts.  This 

variety  or  \\\)C',  reproduces  itself  through  its  seedlings  quite  closeh', 

and  for  a  numher  of  3^ears  many  nurseries  in  Michigan  propagated 
their  stocks  of  it  for  sale  as  seedlings.  The  resulting  trees,  when  they 

came  into  bearing  in  the  orchards,  were  chiefly  of  the  "Chili*'  type,, 
though  several  wide  variations  in  color  of  flesh  and  time  of  ripen- 

ing have  come  to  notice,  several  of  which,  such  as  Lewis,  Brown,. 

Earl}-  llusted,  and  Pearly  Michigan,  have  been  named  and  propagated. 
Others,  like  Lafleur,  that  vary  but  slighth^,  are  considered  suflSciently 

superior  to  the  parent  in  some  important  particulars  to  be  worth}'  of  a 

distinct  name  and  place  in  the  orchards.  ' 
The  variety  of  this  type  to  attain  commercial  notice  most  recenth^  in 

western  ̂ Michigan  is  the  Welch,  the  original  tree  of  which  was  received 

b}'  Mr.  Charles  B.  Welch,  of  Douglas,  Mich.,  in  1880,  in  a  bundle  of 

25  seedling  "Chili,"  from  the  nearb}'  nursery  of  Walsh  and  Wade. 

Of  these  25  seedlings,  all  proved  to  be  good  typical  "Chili"  except 
the  one  now  described,  and  one  other,  which  was  a  good  white- 
fleshed  freestone.  The  tree  of  the  Welch  ripened  its  fruit  noticeably 

later  than  the  Chili,  and  was  found  to  yield  fruit  of  superior  quality, 

as  v/cll  as  to  be  less  subject  to  injury  b}^  curl-leaf  and  drought  than 
its  parent  and  equally  as  resistant  to  cold.  At  the  request  of  ]Mr. 
Welch,  a  few  trees  were  propagated  from  it  ))y  the  late  Mr.  James  F. 

Taylor,  of  Douglas,  Mich.,  about  1888  to  1890,  and  its  propagation 

and  planting  has  gradually  increased  in  western  Allegan  Count}-  since 
that  time.  It  is  considered  equal  to  its  parent  in  ever}^  respect  and 
superior  in  habit  of  growth  of  tree,  ability  to  endure  drought  and 

resistance  to  curl-leaf  and  rot,  and  ripens  at  a  more  opportune  tiiric^ 

thus  lengthening  the  season  of  suppl}'  of  hardy  varieties.  So  far  as 
known  it  has  not  been  fruited  in  other  States  than  Michigan,  but  is 

considered  worth}-  of  test  throughout  northern  peach  districts. 

DESCRIPTION'. 

Form  roundish  to  slightly  o))ovate;  size  medium  to  large;  surface 

smooth,  very  slightly  downy,  color  rich,  rather  light  yellow,  with  a 
bright  blush  of  red  on  the  exposed  side;  cavity  regular,  medium  in 

3     A1903   IS 
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slope  ami  cU'ptli;  sutiiro  slmllow  except  at  tipex,  which  is  iniiiute, 

rarely  projecting  beyond  the  suture;  skin  rather  thick  and  tenacious, 

slightly  acid;  stone  small  to  uiediuni,  pkunp,  oval,  free;  llc'sh  light 
yellow,  quite  tinn,  yet  melting  and  juicy;  llavor  sprightly  su)>acid  and 

vinous;  quality  good  to  Acry  good,  specially  adapted  to  shipment  and 

cunning;  season  moderately  late,  a  few  days  after  Chili,  about  Septem- 
ber 20  to  30  in  xVllegan  County,  Mich. 

Tree  a  vigorous  though  rather  slender,  upright  grower,  rooting 
more  deeply  than  Chili,  and  therefore  enduriiig  drought  better,  hardy 
and  regularly  productive;  leaf  glands  large,  numerous,  reniform: 
flowers  small. 

The  specimens  illustrated  on  PI.  XXXV  were  grown  by  the  late 
Mr.  tJames  F.  Taylor,  Douglas,  Mich.,  in  1003. 

SrLENDOU    PRUNE. 

[PLATE  XXXVL] 

Among  the  prune  growers  of  the  Pacific  coast  the  desirability  of  an 
earlier  and  larger  variety  of  plum  than  the  Agen  (synonyms,  Petite, 

French,  etc.)  suitable  for  curing  into  prunes  has  long  been  recognized. 

The  pruncvgrowing  sections  of  the  Old  World,  especially  those  of 
France,  have  been  canvassed,  and  several  more  or  less  promising  sorts 

now^  under  commercial  test  have  been  secured  within  the  past  ten 

years.  ̂ leanwhile  Mr.  Luther  Burbank  has  'been  at  work  upon  the 

problem  from  the  plant  breeder's  standpoint,  and  has  produced  at 

least  two  very  promising  varieties,  ''Splendor''  and  ''Sugar,"  which are  illustrated  in  PL  XXXVL 

Splendor  is  stated  by  Mr.  Burbank  to  have  been  grown  from  seed 

of  the  Agen,  or  conmion  "  French  "  prune  of  California,  wliich  was 
first  introduced  to  California  from  France  in  the  form  of  scions 

brought  to  San  Jose  in  December,  1856,  by  Louis  and  Pierre  Pellier. 
It  Avas  the  result  of  a  cross  by  Pond  (synonyms,  Pond  Seedling, 

Hungarian  Prune,  Grosse  Prune  d'Agen,  etc.),  an  English  variety  of 
large  size  that  has  long  been  grown  throughout  the  plum-growing 
districts  of  the  Northern  and  Eastern  States.  Splendor  was  first 

described  and  offered  for  sale  1)y  Mr.  Burbank  in  his  catalogue  of 

"New  creations  in  fruits  and  flowers"  for  1893,  where  it  was  pro- 

visionally listed  under  the  designation  ''Crossbred  Prune  A.  P.-31S." 
The  original  tree  and  the  right  to  propagate  and  introduce  the 

variety  were  purchased  of  Mr.  Burbank  soon  thereafter  by  the  Stark 
Brothers  Nurseries  and  Orchards  Coraxiany,  who  introduced  it  under 

the  name  "Splendor"  in  1891:.  It  is  now  under  test  in  commercial 
orchards  throughout  the  Domestica  plum  districts  of  the  United 

States  and  Canada,  and  jH'omises  well  as  a  shipping,  dessert,  and  curing 
plum. 
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DICHCKIITION'. 

Form  oblono-  oval  lo  <)l)oviito,  with  a  rather  distinct  nock;  size 

niodiuin  (o  hiro^o;  cavity  rco'ular,  smull,  shaUow;  .stem  medimii  to 
lone:;  suture  shallow,  except  near  apex;  apex  very  sli<,Hitly  d(^piess(Hl; 
surface  smooth,  pflossy,  purplish  red,  with  minute  russet  dots  and 

covered  with  a  rather  profuse  bluish  ])loom;  skin  moderatel}'  thick 
and  tenacious,  sliglitly  acid;  stone  small  to  medium,  ion^,^,  oval,  free; 
ilesh  yellowish,  translucent,  with  li<rht  veins,  of  meaty  texture;  llavor 
sweet  and  rich;  cpiality  very  good;  season  about  a  week  earlier  than 
Ao^en  in  Sonoma  County,  Cal. 

The  tree  is  described  by  Mr.  Burbank  as  resembling  its  female 

parent  in  general  appearance,  with  more  sturdy  branches,  abundantl}^ 
vigorous  and  productive.  The  fruit  hangs  long  to  the  tree,  and 
objection  to  it  has  on  this  account  been  made  by  some  prune  growers, 
as  it  renders  picking  of  the  fruit  from  the  tree  necessary  instead  of 
shaking  it  to  the  o^round.  This  characteristic  should  commend  it  to 
Eastern  growers  in  sections  where  occasional  high  winds  at  ripening 
time  damage  the  crop  by  shaking  off  and  bruising. 

The  specimen  illustrated  on  PI.  XXXV"!  was  grown  by  Mr.  Leonard 
Coates,  at  Napa,  Cal.,  in  1902. 

SUGAR   PRUNE. 

[PLATE  XXXVI.] 

This  ver)^  promising  seedling  of  Agen  (synonyms,  Petite^  French^ 
etc.)  is  not  known  to  be  the  result  of  a  cross  with  an}^  other  variet3\ 
It  gives  everv  indication  of  surpassing  its  parent  in  all  the  qualities 

that  go  to  make  up  a  first-class  drying  prune,  being  equal  in  all 
observed  characteristics  and  superior  in  sweetness,  size,  earliness  of 
ripening,  and  rapidity  of  curing. 

The  variet}^  was  named  by  Mr.  Burbank,  and  appears  to  have  been 

described  first  b}^  the  late  B.  M.  Lelong  in  the  preliminar}^  report  of 
the  California  State  board  of  horticulture  for  1897-1898.  It  was 
introduced  by  Mr.  Burbank  in  the  form  of  scions  for  grafting  and  a 

few  two-year-old  trees  on  peach  roots  in  1899.  On  account  of  its 

eai'liness,  it  quickly  assumed  commercial  importance  in  the  California 
prune  districts,  and  has  been  top  grafted  on  other  prunes  and  on 
almonds  to  the  extent  of  hundreds  of  acres  in  that  State  and  in  OiTgon. 
Its  behavior  thus  far  marks  it  as  the  most  promising  curing  prune  yet 
brought  to  notice. 

DESCRIPTION. 

Form  oblong  to  oval  oblong  or  obovate;  size  medium  to  large  (very 

large  for  the  Agen  class);  cavit}'  regular,  medium  in  size,  depth,  and 
slope;  stem  short,  rather  slender,  loosening  easilv  when  ripe;  suture 
shallow,    extending   from   cavity   to  apex;   apex    depressed;   surface 
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smooth,  (lurk  purplish  rod  with  minute  russet  dots  and  nither  sli<,dit 
bhiish  bloom;  skin  modenitely  thick,  tenacious;  st(jne  medium  to 

larue,  oval,  ciino-;  tlesh  yellowish,  translucent,  meaty,  moderately 

juicy;  tlavor  very  sweet  and  rich;  (pialit}^  very  <4-ood.  Season  a))out 
three  to  four  weeks  earlier  than  Agen  in  Sononia  County,  Cal.  The 

tests  made  b}'  the  chemist  of  the  experiment  station  of  California 
show  this  variety  to  be  distinctly  richer  in  sugar  than  Agen,  while 

practical  tests  on  a  large  scale  have  demonstrated  its  ([uick-curing 
character.  Its  large  size  (the  dried  fruit  running  20  to  30  to  the 

pound)  renders  it  popular  with  consumers.  On  account  of  its  earli- 
ness,  it  is  considered  especially  promising  for  the  prune  districts  of  the 
Pacitic  Northwest,  where  untimely  rains  not  infrequently  interfere 

with  the  curing  of  the  later  varieties. 
The  tree  is  a  more  vigorous  grower  than  its  parent  and  a  heavy 

bearer.  It  is  considered  by  the  originator  to  be  less  subject  to  injury 

by  spring  frosts  than  the  parent  variety. 

The  specimens  illustrated  on  PI.  XXXVI  were  grown  b}^  Mr. 
Burbank  on  his  trial  grounds  at  Sebiistopol,  Cal.,  in  the  season  of  1000. 

HEADLIGHT    GRAPE. 

[I'LATE  XXXVII.] 

One  of  the  things  long  desired  b}'  Southern  fruit  growers  is  a  good 

table  grape,  sufficient! ^'^  resistant  to  leaf  and  fruit  diseases  to  endure 
the  climatic  conditions  of  their  section.  Man}^  varieties  have  been 
brought  forward  from  time  to  time;  but  of  the  older  sorts  especially 

adapted  to  table  use  not  one,  either  foreign  or  native,  has  yet  proved 
successful  over  any  large  area.  One  of  the  most  promising  recent 

introductions  in  this  field  is  the  Headlight,  which  was  originated  b}^ 
Prof.  T.  V.  ̂ lunson,  of  Denison,  Tex.,  in  1895.  It  is  reported  by  the 

originator  to  be  a  seedling  of  Moyer — the  result  of  a  cross  of  Brilliant 

upon  the  former  variet3\  Its  desirable  qualities  of  vigorous  grow^th, 
disease-resistant  foliage,  productiveness,  and  early  ripening  render  it 

worth}^  of  thorough  testing  throughout  the  South. 
It  appears  to  have  been  described  first  by  Professor  Munson  in 

the  Catalogue  of  the  Texas  State  Horticultural  Society  for  1899  in  a 

tabular  list  of  promising  varieties  not  3'et  introduced.  It  was  first 
disseminated  commerciallv  bv  the  originator  in  1901-1902. 

DESCKII'TIOX. 

Cluster  cylindrical,  small  to  medium,  averaging  about  equal  to  Del- 
aware, very  compact  and  usually  shouldered;  berry  small  to  medium, 

round,  adhering  firiuly  to  pedicel;  color  dark  red,  covered  with 
bluish  bloom;  skin  moderately  thick  and  tough,  enduring  handling 

without  injury;  pulp  translucent,  green,  tender,  ]uicy;  seeds  few, 
small  to  medium;  fiavor  very  pleasant,  sprightly  and  vinous,  witnout 
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foxiiH\-;s;  (jualit y  very  ^ood;  si^ason  very  early,  ripening  witli Champion, 

and  lumn'ino"  long  on  i\\v  vine  without  dctc^'ioration  in  attractiveness  or 
(pialily.      I(  is  also  considered  promising  i\r,  a  wine  grape  for  th(5  South. 

Tiie  \  ine  is  vigorous,  short  jointed,  and  Nciy  }>ro(lucti\  (;,  and  so  far 

as  tested  distinctly  resistant  to  cold,  having  endured  — 15*^  F.  at 
Denison,  Tex.,  wiliiout  injui'y. 

The  s|)ecimen  cluster  illustrated  on  PI.  XXXVII  is  i-atlu^l-  below 
the  characteristic  size.  It  was  grown  in  the  vineyard  of  Prof.  T.  V. 

Munson.  at  DiMiison,  'r(>x.,  in  1J)()3. 

CARDINAL    STRAWBERRY. 

[PLATE  XXXVIir.J 

Since  Iloveygaveto  the  w^orld  his  famous  "liovey  Seedling"  straw- 
berry in  1884,  there  has  been  an  almost  unbroken  succession  of  new 

sorts  of  this  popular  fruit.  Differing  widely  as  these  varieties  do  in 

their  important  characteristics,  it  is  now  very  generall}^  agreed  among 

fruit  growers  that  no  one  variety  has  jQi  been  x>i"oduced  or  is  likel}^ 
to  be  developed  that  will  excel  all  others  in  all  the  qualities  that  go 

to  make  up  a  desiral)le  variety.  The  highest  flavor  and  adaptal)ility  to 
culinary  use  are  rarely  found  in  the  same  sort,  while  ability  to  endure 

shipment  well  is  still  less  frequently  encountered  in  productive  sorts 

of  good  color,  size,  and  flavor.  The  varieties  of  greatest  commercial 

importance  at  present  are  doubtless  those  that  combine  in  largest 

degree  fair  size  and  productiveness  with  Arm  texture,  attractive  color, 

symmetrical  form,  good  flavor,  opportune  season  of  ripening,  and 
adaptability  to  a  wide  range  of  climatic  conditions. 

One  of  the  most  promising  of  the  recentl}^  originated  varieties  that 
are  now  being  tested  in  various  sections  is  the  Cardinal,  which  is 

illustrated  in  PI.  XXXVIII.  This  variet}"  traces  to  one  of  a  number 
of  seedlings  discovered  by  Mr.  George  J.  Streator,  of  Garrettsville, 
Ohio,  in  1896,  in  a  portion  of  his  vegetable  garden  where  strawberries 

had  previousl}'  been  grown.  Those  little  seedling  plants  were  carefully 
transplanted  to  a  location  where  they  could  be  brought  into  fruiting, 

and  were  held  under  observation  for  two  j-ears.  The  one  afterward 

named  "Cardinal'- was  from  the  start  noticeably  superior  to  the  others 
in  vigor  of  growth  and  healthiness  of  foliage,  and  when  fruited  was 

found  to  yield  a  good  crop  of  very  desirable  ])crries.  After  several 

years  of  observation  of  its  behavior,  the  origiiiator  secured  plants  of 

about  -10  leading  varieties  and  planted  a  trial  bed  for  comparison,  in 
which  the  Cardinal  was  found  by  ca})ablc  judges  in  1908  to  surpass 

them  all  in  vigor,  productiveness,  and  other  important  market  qual- 
ities on  the  clay  loam  soil  in  Portage  County,  Ohio,  where  the  test  was 

made.  It  is  considennl  well  worthy  of  testing  b\'  connnercial  growers 
throuirhout  the  countrv. 
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Form,  roundish  or  roundish  conical,  occasionally  slij^htly  compressed 

and  })roadened,  rarely  necked;  size,  medium  to  lai'*,fo;  surface,  i^lossy, 

])right  crimson,  not  fadin^;;  ri[)enino- evenly;  seeds,  small  and  mostly 
depressed;  calyx,  large,  tenacious,  pale  green;  flesh,  <iuite  linn  and 

solid,  salmon  red,  juicy,  ])ut  apparently  of  good  shipping  (piality; 
flavor  subacid,  sprightly,  with  distinct  aroma;  quality,  good  to  very 

good,  especially  for  canning;  season,  medium  to  late,  closely  following 
Bubach,  a])out  the  flrst  week  in  June  in  Portage  County,  Ohio. 

The  plant  is  pronounced  a  very  vigorous  grower,  with  foliage  resist- 
ant to  rust,  and  an  abundant  Y)lant  maker.  The  blossoms  arc  imperfect. 

The  fruit  is  borne  on  strong  trusses  and  the  variety  is  reported  to  be 

enormously  productive. 

The  specimens  illustrated  on  PI.  XXXVIII,  reduced  to  four-fifths 
diameter,  were  grown  by  the  originator,  Mr.  George  J.  Streator,  at 

Garrettsville,  Ohio,  in  1903. 



Tin:  IJELATION  OF  FOKKSTS  TO  STREAM  FLOW. 

By  Jamks  W.  ToiMEY, 

Collahorator,  llnrcdu  of  Foresfry. 

INTRODUCniON. 

For  the  purposes  of  the  present  discussion  "forest"  must  be  under- 
stood to  mean  a  growth  of  trees  suflicicntly  dense  to  form  a  fairly 

unbroken  canopy  of  tops,  not  a  scattered  growth  of  low%  round-headed 
trees  witli  bushes  and  herbage  constituting  tlic  dominant  types  of 

vegetation. 
Forests  of  this  kind  do  not  occur  in  the  United  States  where  the 

mean  annual  precipitation  falls  below  18  to  20  inches,  except  on 

restricted  areas  where  unusual  conditions  prevail.  The  line  of  separa- 
tion between  the  great  eastern  forest  area  and  the  plains  approximately 

coincides  with  a  north  and  south  line  marking  a  mean  annual  rainfall 

of  20  inches.  The  streams  wdiich  rise  in  the  Rocky  Mountains  and 

flow  eastward  are  bordered  by  forests  for  long  distances  into  the 

plains,  where  the  annual  rainfall  is  much  less  than  20  inches.  These 
forests,  however,  are  not  so  much  a  result  of  the  rainfall  in  the  regions 

where  they  occur  as  of  surface  and  seepage  llow^  from  adjacent  regions. 
The  mesquite  forests  of  the  desert  regions  of  southern  Arizona,  where 

the  mean  annual  rainfall-is  but  S  to  12  inches,  are  made  possible  by  the 
seepage  and  surface  waters  from  the  adjacent  mountains. 

The  question  of  the  exact  relation  which  exists  between  forests  and 

stream  flow  has  long  been  under  discussion.  The  broad  fact  that  a 

relation  exists  is  indeed  indisputable.  Forest  destruction  always 

produces  a  change  in  the  character  of  the  run-off.  But  the  scientific 
determination  of  all  the  causes  which  produce  this  effect,  and  of  their 

relative  importance  is  a  difficult  and  complicated  matter.  In  spite  of 
the  fact  that  for  many  years  European  forest  experiment  stations 

have  been  carr3'ing  on  observations,  measurements,  and  experiments 
designed  to  clear  up  this  subject,  final  conclusions  covering  the  whole 

field  have  not  yet  been  established.  In  this  country"  almost  nothing 
has  ever  been  done  to  secure  accurate  data  for  the  investig-ation  of 
this  problem  as  a  whole.  Some  light,  however,  has  been  thrown  on 

the  subject  by  means  of  a  series  of  observations  which  have  ])een 

going  on  for  several  3'ears  in  the  San  l^ernardino  Mountains  in 
southern  California.     It  is  the  purpose  of  the  present  article  to  make 

279 
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clear  what  are  the  ̂ 'a^ioll.s  factors  eiiteriii<4-  into  the  pro))lein,  and  to 
state  some  of  the  more  important  facts  that  tiiese  observations  in 
southern  California  reveal. 

In  the  San  licunarclino  Mountains  records  of  precipitation  for  seveial 

years,  at  a  large  number  of  stations,  show  that  dillerences  in  forest 

cover  are  closely  correlated  with  ditl'erences  in  rainfall.  This  coricla- 
tion  is  so  close  that  it  is  possible  to  judge  the  mean  annual  precipitation 

with  a  fair  degree  of  accuracy  from  the  appearance  of  the  forest  alone. 
In  these  mountains  forests  cover  the  slopes  wherever  the  mean  annual 

rainfall  exceeds  20  to  24  inches;  however,  on  southern  and  western 

slopes  forests  of  equal  density  represent  a  larger  rainfall  than  on 

noi'thern  and  eastern  slopes. 
Other  things  being  etpial,  regions  htiving  the  greatest  rainfall  bear 

forests  of  the  greatest  density  and  luxuriancy  of  growth;  but  where 

the  mean  annual  rainfall  falls  below  18  to  20  inches,  types  of  vegeta- 

ti^i  in  which  trees  predominate  are  replaced  by  those  in  which  shrubs 
and  herbage  predominate. 

WHAT   CAUSES   KAINFALL. 

Because  rainfall  is  most  abundant  where  forests  grow,  man}^  believe 
that  forests  exert  an  important  intluence  on  the  amount  of  precipita- 

tion. A  more  reasonable  inference,  however,  is  that  rainfall  Is  the 

(jreat  factor  ui  controlling  the  dlstrlhatlon  and  density  of  forests. 
Precipitation  occurs  wdienever  the  air  is  suddenlv  cooled  below  the 

de^v-point.  The  most  eli'ective  cause  of  this  is  the  expansion  of  air  on 
ascending.  This  upward  movement  is  caused  ver}^  largel}'  by  cyclonic 
stonns. 

Whether  forests  have  any  appreciable  effect  in  cooling  the  air  to 

below  the  dew-point  is  uncertain.  From  the  known  effect  of  forests 
on  the  temperature  and  relative  humidity  of  the  air,  it  is  reasonable 

to  infer  that  they  ma}'  have  some  such  effect,  at  least  to  a  small  degree, 

and  consequently  that  the}'  have  some  intluence  in  increasing  precipi- 
tation. The  present  evidence,  however,  derived  from  many  series  of 

observations  conducted  in  Europe  and  elsewhere,  is  so  conflicting  that 

a  definite  answer  to  this  question,  having  the  stamp  of  scientific 

accuracy,  is  not  possible. 

WHAT   BECOMES   OF   THE    RAINFALL 

That  the  excessive  destruction  of  forests  is  followed  by  the  drvino* 
up  of  streams  and  springs  and  b}^  a  diminution  in  the  minimum  ffow  of 

rivers  is  a  well-established  fact.  The  forest  is  the  most  effective  agent 

know^n  in  regulating  the  disposition  of  the  precipitation  after  it  reaches 
the  ground. 

Rainfall  escapes  from  the  ground  upon  which  it  falls  in  live  ways — 
through  evaporation,  transpiration,  surface  run-off,  seepage  run-off, 
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anfl  deep  soopaj^M*.  I^y  ('\:ip!)r:i(i()ii  is  iiuuint  t\\o.  moisturo  which  passes 

into  the  ainiosphore  in  (ho,  t'oi'iu  of  vapor  from  water  and  soil  surfaces 
niul  from  ohjcM'ts  rc^stinn*  upon  sucli  surfaces,  iiu-hidirif^  vct^ctalion. 

Transpiration  is  that  portion  of  the  i-ainf;ill  which  sinks  into  the  soil, 

51  nd  which  is  later  taken  u[)  hy  (h(i  vet^'etation  throno-h  tin^  roots  and 

«^i\  (>n  oil'  to  tlu^  a(m()spher(^,  through  the  stems  and  folia<(e.  To  this 
hitter  should  he  added,  allhouj^di  not  actually  a  i)art  of  it,  the  compara- 

tively small  amount  of  moisture  taken  up  ])y  the  vei^etation,  but  which 

through  chemical  chant^-e  becomes  a  part  of  the  or^^anic  ve^-c'talde 

structure.  By  surface  or  superficial  run-oli'  is  meant  that  portion  of 
the  precipitation  which,  from  the  time  of  fallint^  until  its  exit  from  the 
drainage  basin,  passes  over  the  surface  without  gaining  access  to  the 

soil.  On  the  other  hand,  by  seepage  run-off  is  meant  that  portion  of 
the  rainfall  wdiich  sinks  into  the  earth,  1)ut  wdiich  later  reappears  on 

the  surface  at  lower  elevations,  and  with  the  surface  run-ofi'  escapes 
from  the  drainage  ])asin  in  the  streams.  B}^  deep  seepage  is  meant 
that  portion  of  the  precipitation  which  sinks  into  the  soil,  but  to  such 

depths  that  it  does  not  reappear  later  on  the  surface  of  the  drainage 
basin. 

Evaporation  and  transpiration  are  frequently  classed  together  as 

evaporation.  In  the  irrigated  parts  of  the  West  they  are  together 

known  as  ''fly-off."  So,  also,  the  rainfall  which  does  not  escape  through 
evaporation  and  transpiration  or  through  deep  seepage  is  often  classed 
as  run-off  or  stream  flow. 

DO    FORESTS   INFLUENCE    EVAPORATION? 

In  order  that  the  moisture  which  falls  to  the  earth  in  the  form  of 

rain  and  snow  should  be  most  efficient  in  sustaining  vegetation  and  in 

feeding  streams,  as  little  as  possible  should  escape  in  the  form  of 

evaporation.  Under  the  best  of  conditions  a  very  large  part  of  the 

annual  rainfall  is  returned  to  the  atmosphere  through  evaporation. 
For  humid  regions,  bearing  the  same  types  of  vegetation,  the  amount 

does  not  var}^  much  from  3"ear  to  3'ear,  no  matter  what  the  fluctuations 
in  rainfall  are — a  fact  first  made  known  by  Messrs.  Lawes,  Gil})ert, 
and  Barrington  in  the  classical  Rothamsted  investigations.  These 

gentlemen  explain  this  persistency  in  the  rate  of  evaporation  by  the 
fact  that  heat  and  abundant  rain  seldom  occur  at  the  same  time.  Con- 

sequently, in  a  wet  season,  the  lower  temperature  and  more  or  less 
saturated  atmosphere  prevent  excessive  evaporation;  while  in  a  dry 

season,  although  the  temperature  is  higher  and  the  air  drier,  there  is 

less  water  to  evaporate,  and  the  two  extreme  conditions  balance  each 
other  so  far  as  the  amount  of  evaporation  is  considered.  This  is  not 

true,  however,  in  arid  and  subarid  regions,  because  during  3^ears  of 
mininuuu  rainfall  the  upper  layers  of  the  soil  are  often  so  dr}"  for 

months  at  a  time  that  there  is  vei'y  little  moisture  to  evaporate,  while 
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on  the  other  luiiid  duriiij;-  years  of  laaxiiuimi  precipitation  the  atmos- 
phere is  not  sutiieiently  saturated  to  check  rapid  evaporation. 

There  is  little  or  no  ditlerence  between  evapoiation  from  a  water 

surface  and  from  any  other  surface  that  is  thorou<4hly  wet,  when  both 
are  exposed  to  the  same  atmospheric  conditions.  The  evaporation 
from  a  water  surface  is,  however,  always  the  same  under  the  same 
conditions,  but  it  is  not  the  same  from  other  surfaces,  because  they 
vary  from  completely  wet  to  completely  dry. 

In  the  forest  the  crowns  of  the  trees  remain  wet  Init  a  short  time 

after  precipitation.  Durin<(  this  period,  however,  the  evaporation  is 
undoubtedly  very  rapid,  on  account  of  the  large  surface  and  from  the 
fact  that  the  crowns  are  exposed  to  the  wind  and  sun.  But  in  a  long 
series  of  investigations  made  at  the  Forest  Experiment  Station  at 
Nancv,  France,  and  recently  j)ublished,  it  was  found  that  a  deciduous 
forest  near  that  station  hold  back  from  the  ground  less  than  8  per 
cent  of  the  total  precipitation.  Although  this  is  almost  immediately 

returned  to  the  atmosphere  in  the  form  of  evaporation,  it  is  a  com- 
paratively small  amount  of  the  annual  rainfall.  On  the  other  hand, 

evaporation  from  the  soil  in  the  open  and  in  the  forest  continues  often 
for  long  periods  after  the  precipitation  ceases.  After  the  crowns 

become  dry,  evaporation  is  much  retarded  in  the  forest,  because  the  for- 
est tloor  is  protected  from  the  wind  and  sun.  To  such  an  extent  is  this 

■true  that  the  loss  of  moisture  through  evaporation  is  much  less  than 
that  lost  from  an  equalh^  saturated  soil  or  from  a  water  surface  in  the 
open.  Repeated  European  observations,  extending  over  long  periods 
of  time,  and  shorter  observations  made  in  this  country,  conclusively 
show  that  evaporation  from  water  or  other  wet  surfaces  on  the  floor 
of  the  forest  is  but  one-third  or  one-fourth  that  from  similar  surfaces 
in  the  open.  From  the  investigation  of  the  moisture  content  of  soils 
in  the  San  Bernardino  Mountains,  the  results  of  which  are  as  yet 
inipublished,  it  appears  that  the  first  foot  in  depth  of  the  mineral  soil 
in  the  forest  may  contain  two  or  three  times  as  much  moisture  as  soil 
of  the  same  general  character  from  similar  situations  in  the  open. 

During  the  summer  it  is  impossible  to  determine  b}- actual  measure- 
ment the  loss  of  water  from  the  soil  either  in  the  forest  or  in  the  open, 

because  conditions  as  to  moisture  content  constantly  vary.  During  the 
winter,  however,  the  evaporation  from  a  snow  surface  can  be  measured 
with  a  fair  degree  of  accurac3\  Measurements  made  in  the  San 
Bernardino  Mountains  show  that  evaporation  from  snow  surfaces  may 
be  four  or  five  times  as  great  as  from  water  surfaces  under  similar 

exposure,  and  also  that  the  rate  of  snow  evaporation  is  profoundly 
influenced  by  the  wind.  In  our  Western  mountains,  v,  here  the  snows 

are  exposed  to  dr}^  winds,  the  loss  through  evaporation  is  a  large  per- 
centage of  the  total  snowfall.  In  the  San  Bernardino  Mountains, 

snowfalls  a  foot  in  depth  are  sometimes  ev^aporated  in  two  or  three 
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(lavs  wilhoul  (m  (mi  moistoniiij^  tli<;  soil.  In  so  far  as  I'ijrcsts  check  tho 
winttM*  winds  and  ])rovi(l('  siiadc,  llicy  ]('ss<'n  \vin(<'r  ovaponilion. 
This  hvssoiiint^  of  tlio  cvaponition  from  .snow  surfjiccs,  throiioh  the 
action  of  forests,  is  soon  in  the  fact  that  snows  liiiLfer  much  hilcr  in 

spring-  in  well-wooded  reoions  than  in  oi)en  areas. 
It  appears,  then,  that  forests  materially  retard  evaporation,  })oth  of 

soil  moisture  and  of  snowfall. 

DO    FORESTS   INFLUENCE    TRANSPIRATION? 

When  land  is  covered  with  ve<:^ctation  a  certain  amount  of  the  rainfall 
is  taken  up  by  the  growing  plants.  A  small  part,  through  chemical 
change,  becomes  incorporated  into  the  plant,  but  the  larger  part  is 
returned  to  the  atmosphere  through  transpiration.  Although  those 
who  have  investigated  this  subject  arc  by  no  means  in  accord,  there  is 
reason  to  believe  that  considerable  difference  exists  in  the  amount  of 

water  taken  up  by  the  different  types  of  vegetation  in  the  process  of 
growth.  On  the  whole,  the  forest  proba])ly  takes  up  less  water  from 
the  soil  than  the  average  agricultural  crop.  Risler,  from  a  lengthy 
series  of  investigations,  reached  the  conclusion  that  forests  actually 

take  up  less  than  one-half  as  much  water  from  the  soil  as  the  average 
agricultural  crop. 

The  above  would  lead  one  to  infer  that  where  the  soil,  if  not  covered 

with  forest  grow^th,  is  clothed  with  grass  or  some  other  low  form  of 
vegetation,  the  return  of  moisture  to  the  atmosphere,  through  evapora- 

tion and  transpiration,  or,  in  other  words,  the  ''fl3^-off,"  is  less  from 
the  forest  than  from  the  open.  But  in  regions  having  a  short  wet 

season  f  ollo\^ed  b}"  a  long  dr}"  one  the  return  of  moisture  to  the  atmos- 
phere is  probably  greater  from  a  forested  area,  because  in  the  open 

for  a  Large  part  of  the  j^ear  there  is  verj^  little  to  evaporate,  and  the 
scant}"  growth,  of  grass  and  other  low  forms  of  vegetation  gives  little 
opportunity  for  loss  through  transpiration. 

THE   INFLUENCE    OF   FORESTS   IN    REGULATING   THE    RUN-OFF. 

Stream  flow  consists  of  both  surface  run-off  and  seepage  run -off. 

Although  these  two  can  not  be  separatel}'  determined,  total  run-off 
admits  of  accurate  measurement.  Surface  run-off  may  be  considered 
as  flood  water,  while  seepage  run-off  is  that  portion  of  the  drainage 
which  gives  the  streams  a  sustained  flow.  It  is  evident  that  any  factor 

which  decreases  the  surface  or  superficial  run-off'  and  increases  the 
seepage  run-off'  is  of  the  utmost  importance  in  regulating  the  flow  of streams. 

The  proportion  of  flood  water  to  seepage  is  influenced  by  the  rapidit\' 
of  the  rainfall.  It  is  well  known  from  direct  observation  that  a  slowly 

falling,  prolonged  rain,  even  on  the  naked  soil  of  steep  slopes,  is  all 

taken  up  In'  the  soil.     On  the  other  hand,  a  heavy  shower  of  short 
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diinition,  falliiit*-  on  the  siiino  slope,  may  largely  escape  as  niii-oll.  In 
the  tirst  instance  each  drop  has  time  to  ))e  a})sorbe(l  by  the  soil,  whihi 

in  the  hitter  the  accumnhition  of  drops  is  more  rapid  than  the  absorp- 
tion, and  the  excess  moves  over  the  surface  to  lower  elevations.  The 

forest  canop}'  very  perceptibly  extends  the  i)eriodof  time  during-  which 

the  rain  reaches  the  soil,  and  in  this  way  lessens  surface  rim -oil". 
Ag"ain,  forests,  by  checkin<^  the  velocity  of  the  wind  and  covering 

the  nuneral  soil  with  a  thick  layer  of  dead  leaves  and  other  forest 

litter,  etfectively  prev^ent  soil  transportation  by  both  wind  and  water. 
On  high  elevations,  where  streams  generally  have  their  birth,  the  intlu- 

ence  of  the  forest  in  this  respect  is  of  the  utmost  importance.  So  great  ' 
is  this  intluence  that  it  exerts  a  marked  etlect  upon  topograph3\  In 

mountainous  regions  particular!}^,  the  repeated  destruction  of  forests 
i)ermits  the  soil  formed  by  the  decomposition  of  the  rocks  at  the  sources 
of  streams  to  be  transported  to  lower  elevations,  with  a  consequent  slow 

change  in  the  details  of  the  landscape.  Such  regions,  if  unforested, 

are  apt  to  have  preci]:)itous  slopes  and  scanty  soil  on  the  higher  eleva- 
tions. In  that  case  there  is  no  adequate  medium  to  absorb  the  rain, 

and  it  Hows  over  the  surface.  On  the  other  hand,  if  such  regions  are 

well  wooded,  the  slopes  are  less  precipitous,  and  a  considerable  depth 

of  soil  usually  covers  the  broad  summits.  As  a  result,  the  rain  water 
is  absorbed  and  the  surface  How  is  reduced  to  a  minimum. 

Not  onl}^  is  it  essential  to  have  an  adequate  medium  present  to  absorb 
the  rain,  but  it  must  be  of  such  character  as  to  absorb  quickly.  The 

rapidity  with  which  rain  is  absorbed  is  very  largely  governed  by  the 

physical  properties  of  the  soil,  the  organic  litter  upon  it,  and  the 

vegetation.  Decayed  organic  matter,  by  itself  or  in  combination  with 
mineral  soil,  absorbs  moisture  much  more  rapidly  than  soil  containing 

little  or  no  organic  matter;  hence,  the  greater  the  amount  of  leaf  mold 

and  other  litter,  the  more  rapidl}^  will  the  rain  be  absorbed,  liapidity 
of  absorption  is  also  inliuenced  by  the  degree  of  looseness  of  the 
mineral  soil.  In  the  forest  the  mulch  of  leaves  and  litter  keeps  the 
mineral  soil  loose  and  in  the  best  condition  for  rapid  absorption. 

Not  all  the  rain  that  is  not  absorbed  by  the  soil  where  it  falls  reaches 

the  streams  b}^  tlow^ing  over  the  surface.  Much  of  it  is  taken  up  in 
passing  from  the  place  of  falling  to  the  stream.  The  amount  taken 

up  depends  upon  the  obstructions  in  its  pathway.  Where  thei'c  are 

no  obstacles,  as  on  barren  ground,  the  moving  water,  by  eroding- 
channels,  forms  small  rivulets,  and  these  larger  and  larger  ones,  which 

How  with  constantly  increasing  velocit3\  As  a  result,  the  water  passes 

rapidly  over  the  surface,  and  but  little  gets  into  the  soil.  When  the 

soil  is  covered  with  obstructions,  such  as  are  ofl'ered  b}^  a  forest  with 
its  accumulation  of  litter  and  vegetable  growth,  the  rain  which  is  not 

immediateh'  absorbed  is  checked  in  its  How  over  the  surface.  The 

water,  being  held  back,  is  tinally  taken  up  by  the  soil  and  thus  pre- 
vented from  forming  small  rivulets  through  erosive  action. 
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Tlu^  I'oiH'st,  ill  ('xtciidiiit^"  tli('  time  (liii'in<4'  wliicli  (lie  i-;iiii  i-csichcs  the 
soil,  ill  ils  cIlVcl  upon  local  (oiioj^rjipliy,  and  in  siii)[)l3'iiij^  a  hu't^ci' and 
better  iibsorhin*^'  inodiuin,  must  nocossaiily  liave  a  profound  iidluence 

in  increasiiio-  tlio  soopaia^  I'lin-od',  and  in  jiroportionatcdy  decreasing 
the  surfaec  How. 

COMPAllISON  OF  KUN-OFF  FROM  FORFSTFI)  AM)  NONFORESTED  AREA8. 

TIhm'i*.  an^  so  many  complex  conditions  influencin<^  the  flow  of 
streams  that  it  is  extremely  diflicult  to  determine  the  effect  of  forests 

on  run-off  by  tlie  comparison  of  the  discharge  of  streams  on  forested, 
and  nonforested  catchment  areas.  It  is  beHeved  by  many  tliat  stream 

How  is  so  largely  influenced  b}^  the  amount,  intensity,  and  chai'acter 
of  the  precij)itation,  the  configuration  and  area  of  the  catchment  })asin, 
the  character  of  the  absorbing  medium  and  the  underlying  rocks,  and 

the  general  climate,  as  well  as  the  forest  itself,  that  we  shall  proba])ly 

never  be  able  to  measure  quantitativel}^  the  influence  of  forests  on  the 
flow  of  streams  by  the  comparison  of  forested  and  nonforested  regions. 

Catchment  areas  differ  so  greatl}'  in  the  features  mentioned  above  that 
our  most  conservative  and  able  investigators  have  been  forced  to  the 

conclusion  that  "in  respect  to  run-off,  each  stream  is  a  law  unto  itself." 
Although  the  above  is  probably  in  the  main  true,  yet,  by  the  careful 
selection  of  small  catchment  basins  for  comparison,  it  appears  that  the 

influence  of  the  forest  in  diminishing  the  surface  run-off  can  be  deter- 
mined with  a  fair  dep^ree  of  accuracv.  When  the  catchment  areas  com- 

pared  are  in  the  same  region,  are  influenced  by  the  same  or  nearly  the 

same  climate  and  precipitation  and  by  the  same  storms,  have  approxi- 

matel}"  the  same  configuration  and  area,  and  have  a  similar  mineral 
soil  and  underlying  rocks,  the  effect  of  these  various  factors  on  the 

run-off  can  be  ignored,  and  the  differences  in  the  behavior  of  the  stream 
flow  on  the  forested  and  nonforested  areas  can  be  assigned  to  the 
influence  of  the  forest. 

In  a  careful  stud}"  of  the  behavior  of  the  stream  flow  on  several 
small  catchment  areas  in  the  San  Bernardino  Mountains,  it  has  been 

found  that  the  effect  of  the  forest  in  decreasing  surface  flow  on  small 

catchment  basins  is  enormous,  as  shown  in  the  following  tables,  where 

three  well-timbered  areas  are  compared  with  a  nontimbered  one: 

Precipitation  and  run-off  during  December,  1809. 

Area  of 
catchment 

basin. 

Condition  ns  to 
cover. Precipita- tion, 

Run-off 
per  square 

mile. 

Run-ofT  in 

percent- age of  pre- cipitation. 

Sq.  miles. 

0.70 
1.05 

1.47 

.53 

Fore.<^ted    

Inches. 
19  + 
19+ 

19+ 

13- 

Acre-feet. 

36- 

73+ 

70- 

312+ 

Per  cent. 

3 

C 

6 

40 
• 

  do   

  do   

Nonforested   
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At  the  l>ej?iiniing-  of  the  rainy  .season,  in  early  December,  the  soil  on 
all  four  of  these  basins  was  very  dry  as  a  i-esult  of  the  lon^  dry 

season.  The  aecumulation  of  litter,  duti",  humus,  and  soil  on  the 
forest-covered  catchment  areas  absorbed  95  per  cent  of  the  unusually 
large  precipitation.  On  the  nonforested  area  only  GO  per  cent  of  the 
precipitation  was  absorbed,  although  the  rainfall  was  much  less. 

Hahifall  (Did  run-ojT  ihii'lnr;  JaniKiri/,  Fehruarij,  and  M<(rcJi,  litOO. 

basin.                    "-^^  ̂'
^• 

Precipita- tion. 
Run-off 

per  s(iuare 
mile. 

liun-off  in 

percent- 
age of  i)re- cipitation. 

Sq.  miles. 
0.70 

1.05 

1.47 

Forested   

Inches. 24 

24 

24 

16 

Acre-feet. 452  + 

428  + 

557  + 
828+ 

Per  cent. 

35 

33 43 

95 

  do   

  do   

Nonforested   

The  most  striking  feature  of  this  table  as  compared  with  the  previ- 
ous one  is  the  uniformly  large  run-off  as  compared  with  the  rainfall. 

This  clearly  shows  the  enormous  amount  of  water  taken  up  by  a  dry 
soil,  either  forested  or  nonforested,  as  compared  with  one  already 
nearly  filled  to  saturation.  During  the  three  months  here  noted,  on 

the  forested  basins  about  three- eighths  of  the  rainfall  appeared  in  the 
run-off,  while  on  the  nonforested  area  nineteen-twentieths  appeared  in 

the  run-oft'. 

Jiapiditi/  of  decrease  in  run-off  af lev  the  close  of  the  rahnj  season. 

Area  of 
catchment 

basin. 

Condition  as  to 
cover. 

Procipittv 
tion. April  run- 

off per 

square mile. 

'Slay  run- 
off per 

square 
mile. 

Junc  nm- 
off  per 

square 

mile. 

.9.7. 7«  lies. 
0.70 

1.05 
1.47 

.53 

Forested   

Indies. 

l.G 
1.6 

1.6 

1 

Acre-fed. 

153- 

146- 

366+ 56  + 

Acre-feet. 

66- 

70+ 

74  + 

2- 

Acre-feet. 

25- 

80- 

30+ 

0 

...'..do   
  do   

Nonforested   

The  above  table  clearly  shows  the  importance  of  forests  in  sustain- 
ing the  flow  of  mountain  streams.  The  three  forested  catchment 

areas,  which,  during  December,  experienced  a  run-off  of  but  5  per 
cent  of  the  heavy  precipitation  for  that  month,  and  which  during  Jan- 

uary, February,  and  jVIarch  of  the  following  year  had  a  run-off  of 
approximatel}^  37  per  cent  of  the  total  precipitation,  experienced  a 
well-sustained  stream  flow  three  months  after  the  close  of  the  rainy 
season.  The  nonforested  catchment  area,  which,  during  December, 

experienced  a  run-oft'  of  ttO  per  cent  of  the  rainfall,  and  which  during 
the  three  following  months  had  a  run-off  of  95  per  cent  of  the  precip- 

itation, experienced  a  run-off  in  April  (per  square  mile)  of  less  than 
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one-diird  of  l!i;il  froiii   \\\c  I'owsivd  ciitrhiiicnt  arca.^,  and   in  Jiiiic  tlio 
lk)W  from  (lif  iionrorcslvd  aica  had  cctiscd  iilto;>'(;ther. 

DO    FORESTS    INCliEASK    TlIK    KUN-OFF? 

0\viii<>"  io  Iho  v(MT  roin])l(\\  nature'  of  IIk^  invc^stii^ation  involvcul  in 
dotenuinin^  tho  eflcct  of  forests  on  the  uniount  of  run-off,  the  avail- 
al)k>  evidence  does  not  admit  a  definite  answer  that  will  be  of  general 

application.  It  is  reasonably  certain  from  present  evidence  that  in 

some  regions  the  effect  of  the  forest  is  materially  to  increase  the  run- 

off. It  appears  equall}'  certain,  however,  that  in  other  regions,  and 
on  certain  classes  of  catchment  areas,  the  effect  of  tlie  forest  is  to 

materially  decrease  the  stream  flow. 

Mr.  llafter,  in  his  recent  pu])lication,  "Relation  of  rainfall  to  run- 

off," makes  this  statement:  "With  similar  rainfalls,  two  streams,  one 
in  a  region  having  dense  primeval  forests,  the  other  in  a  region 

wholly  or  partially  deforested,  will  show  different  run-off.  The  one 

with  the  dense  forest  will  show  a  larger  run-off  than  the  stream  in  the 

deforested  area."  This  author  concludes,  from  the  careful  study  of  a 
large  number  of  catchment  areas  in  the  State  of  New  York,  that  the 
effect  of  the  forest  on  at  least  a  portion  of  the  area  studied  is  to 

increase  the  run-oft*  to  an  amount  equal  to  from  5  to  6  inches  in  depth over  the  entire  catchment  area. 

In  humid  regions,  where  the  precipitation  is  fairly  evenl}^  distrib- 
uted over  the  year,  and  where  the  catchment  area  is  sufficiently  large 

to  permit  the  greater  part  of  the  seepage  to  enter  the  stream  above 
the  point  where  it  is  gauged,  the  evidence  accumulated  to  date 

indicates  that  stream  flow  is  materially  increased  b}^  the  presence  of 
forests. 

In  regions  characterized  b}"  a  short  wet  season  and  a  long  dry  one, 
as  in  southern  California  and  many  other  portions  of  the  V^est, 
present  evidence  indicates,  at  least  on  small  mountainous  catchment 

areas,  that  the  forest  ver}^  materiall}'  decreases  the  total  amount  of 
run-off. 

Annual  rainfall  and  run-off'  on  forested  and  nonforested  mtchmenl  areas  in  the 
San  Bernardino  Mountains,  California. 
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cover. 
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Oil  small  iioiiforostod  catchment  aretis  in  the  West,  and  possibly 

on  largo  ones  as  well,  a  very  large  part  of  the  heavy  f)recipitation 
of  the  rainy  season  flows  over  the  surface,  quickly  reaches  the  stream, 
and  is  discharged  from  the  catchment  area  as  flood  water,  much  as 

water  escapes  from  the  roof  of  a  building.  On  such  areas  the  actual 

loss  through  evaporation  during  the  dry  season  is  proba})ly  far  less 

than  from  a  well- wooded  area,  because  the  surface  soil  and  streams 
are  dry  and  there  is  very  little  moisture  left  to  evaporate.  On  such 

denuded  areas  it  appears  that  the  run-oft'  for  the  few  months  that  the 
streams  flow  is  considerably  larger  than  that  for  the  entire  year  from 

similar  forested  areas.  Although  a  nonforested  area  may,  in  certain 

instances,  produce  a  larger  run-oft'  than  a  forested  one,  this  proljably 
never  occurs  except  when  the  run-oft'  from  the  nonforested  area  is 
laro-elv  flood  water,  and  of  destructive  rather  than  constructive 
significance. 

CO^X^LUSION. 

In  conclusion,  it  ma}^  be  said  that  although  the  forest  may  have,  on 

the  whole,  but  little  appreciable  eft'ect  in  increasing  the  rainfall  and 
the  annual  run-oft",  its  economic  importance  in  regulating  the  i\o\y  of 
streams  is  beyond  computation.  The  great  indirect  value  of  the  forest 

is  the  eft'ect  which  it  has  in  preventing  wind  and  water  erosion,  thus 
allowing  the  soil  on  hills  and  mountains  to  remain  where  it  is  formed, 

and  in  other  wa^^s  providing  an  adequate  absorbing  medium  at  the 
sources  of  the  water  courses  of  the  country.  It  is  the  amount  of  vvater 

that  passes  into  the  soil,  not  the  amount  of  rainfall,  that  makes  a 

region  garden  or  desert. 



DKTEKMIXATTON   OF  EFFE(  T  OF  PRESERyATIYKS  IN 
FOODS  ON   HEALTH  AND  DIGESTION. 

By  II.  W.  Wiley,  M.  D., 

Chief  of  the  Bureau  of  Chemistry. 

Reasons  for  the  Investigations. 

The  Secretary  of  Agriculture  is  charged  by  law  with  the  deter- 
mination of  the  injurious  effects  which  may  be  exerted  upon  health 

and  digestion  b}^  preservatives,  coloring  matters,  and  other  substances 
added  to  foods.  It  is  important  that  decisions  as  to  the  effects  of  these 
substances  shall  rest  upon  indubitable  evidence,  which,  in  many  cases, 
is  not  now  at  hand.  To  throw  additional  light  on  this  subject  an 
extensive  series  of  experiments  has  been  undertaken  in  the  Bureau  of 
Chemistry  for  the  elucidation  of  some  of  the  problems  involved.  In 

order  that  just  decisions  should  be  reached  it  was  first  necessary  to  elimi- 
nate, in  so  far  as  possible,  all  bias  or  prejudice  concerning  the  matter. 

Nearly  everyone  has  acquired,  by  reading  the  results  of  experiments 
or  opinions,  some  definite  ideas  concerning  the  favorable  or  unfavor- 

able action  of  these  added  substances,  with  man}^  of  which  the  consumer 
of  food  products  is  brought  into  daily  contact.  There  may  be  cited, 
for  instance,  the  coloring  matter  which  is  added  to  butter  and  cheese, 
sometimes  to  milk  and  cream,  and  the  chemicals  added  to  green  vege- 

tables (such  as  peas  and  beans),  in  order  to  produce  and  maintain  a 
deep  green  color.  The  latter  are  usually  salts  of  copper  or  zinc, 
generally  copper.  Of  late,  in  preserved  meats,  in  addition  to  the 
familiar  preservatives  which  are  at  the  same  time  condimental,  such 
a.s  .sugar,  salt,  and  wood  smoke,  there  are  found  also  such  chemicals  as 
borax  or  boracic  acid,  which  have  high  preservative  properties. 

In  specific  cases  the  expert  testimon}^  which  is  available  is  often 
contradictory,  and  sometimes  it  is  open  to  the  suspicion  of  bias.  In 
these  cases  inquiry  elicits  the  fact  that  the  testimony  in  question  was 
obtained  as  the  result  of  a  specific  employment  of  the  expert  by 
interested  parties.  This  does  not  neces.sarily  imply  any  lack  of  care 
or  conscientious  investigation  on  the  part  of  the  expert,  nor  does  it 
impute  to  him  any  wrong  motive,  but  it  only  takes  into  consideration 
the  natural  tendency  of  man  to  incline  toward  the  side  of  a  controversy 
in  which  he  is  chiefly  interested. 

2       Al9oa   \^  ^^^ 
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For  these  luid  other  reasons,  it  was  deemed  advisable  to  undertake 

a  series  of  independent  experiments  in  the  Department  of  Agriculture, 

in  a  manner  as  thorough  as  possible,  to  obtain  new  data  relating  to 
the  very  important  questions  outlined  above. 

Methods  of  Experimenting. 

In  the  specific  case  of  preservatives  added  to  food  substances  three 
lines  of  investigation  may  be  followed. 

Jn  the  first  place,  food  products  may  be  subjected  to  artificial 

digestion.  In  these  experiments  all  the  conditions  of  natural  digestion, 

in  so  far  as  possible,  are  secured — the  proper  temperature,  the  proper 
subdivision  of  the  food  itself,  the  admixture  of  the  digestive  ferments, 
and  the  movements  to  imitate  the  peristaltic  motions  of  the  intestinal 

organs  can  all  be  provided  for.  A  chemical  study  of  artificial  diges- 

tion Avill  reveal  in  part  the  efi'ect  of  the  added  preservatives  upon 
human  digestion.  Most  valuable  data  are  secured  in  this  way,  and 

these  studies  have  been  thoroughly  made  by  many  diti'erent  persons 
in  widely  separated  localities.  The  only  thing,  however,  which  is 

dete-rmined  by  these  experiments  is  the  influence  of  the  preservative 
upon  the  rate  of  digestion,  and  the  question  of  the  speed  of  digestion 
is  not  always  the  most  important  one.  Within  reasonable  limits,  the 

mere  fact  that  one  substance  is  digested  more  rapidly  than  another  is 

no  just  cause  for  supposing  that  the  former  is  more  wholesome  than 

the  latter.  It  is,  of  course,  evident  that  if  the  time  of  digestion  be  so 

prolonged  as  to  endanger  the  processes  of  absorption  and  nutrition, 
such  delay  would  work  injury.  If,  on  the  contrary,  only  a  moderate 

delay  of  digestion  results,  it  may  not  in  any  sense  diminish  the  total 
amount  of  food  eventually  absorbed  for  the  nutrition  of  the  body  nor 

induce  any  disorder  in  the  digestive  organs  themselves. 

The  second  method  in  which  the  efi'ect  of  these  bodies  has  been 
studied  is  bv  feeding  them  under  controlled  conditions  to  the  lower 

animals.  The  rabbit,  the  guinea  pig,  the  dog,  and  even  the  chimpanzee 

and  the  monkey  have  been  used  for  these  purposes.  There  are  many 

advantages  to  be  noted  in  working  upon  animals  of  this  class.  In 

the  first  place,  the  efi'ect  of  the  mind  upon  the  process  is  practically 
eliminated,  as  the  animals  are  not  supposed  to  know  that  their  food 

has  been  changed  in  any  way,  inasmuch  as  the  preservatives  experi- 
mented with  are  usually  of  such  a  nature  as  to  impart  no  perceptible 

taste  or  odor  to  the  food  to  which  they  are  added.  One  unfavorable 

condition  is  the  confinement  of  the  animals,  since  experiments  of  this 

kind  can  not  be  made  upon  animals  allowed  to  go  at  large.  Long  con- 

finement has  its  efi'ects  even  upon  the  lower  animals,  and  these  efi'ects 
may  seriousl}^  interfere  with  the  processes  of  digestion;  hence  impaired 
digestion  resulting  from  these  experiments  may  not  be  solely  due  to 
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{\w  lidded  bodies.  On  the  otlin-  liaiuL  tlir  iimcstricted  ran^e  ofcxpciri- 

int'iits  with  \\w  lowci-  iiniinals  has  some  nota))hi  advimtut^es,  chief 

ainono-  them  tlu^  fact  that  at  the  end  of  any  ̂ ivcn  period  of  the  expc^ri- 
nuMit  the  animal  may  he  killed  and  the  condition  of  thci  int(;rnal  organs 
carefully  studied.  It  is  undoubtedly  true  that  often  incipient  disease 

of  the  internal  or«4ans  may  l)e  induced  ])y  foods  or  substances  added 

to  foods  without  such  (dlects  bein^  noticeable  through  ordinary  obser- 
\  at  ion;  henc(^  exi)eriments  nu^ht  result  in  the  declaration  that  any 

given  substance  was  hannless,  w  hen,  in  point  of  fact,  the  foundations 

of  serious  and  perhaj)s  even  fatal  disease  had  been  laid  by  it.  It  is 

evident,  therefoi-e,  that  the  omission  of  experiments  of  this  kind  with 
the  lower  animals  would  be  a  grave  mistake  in  experimental  work. 

In  regard  to  both  of  these  methods  of  experiments,  it  is  only  just  to 

say  that  most  careful  and  painstaking  investigations  have  been  carried 

out  by  competent  observers,  and  the  data  which  have  been  obtained  are 

reasonably  satisfactory.  It,  therefore,  did  not  seem  desirable  to  repeat 

in  connection  wdth  the  present  investigations  any  of  the  experiments 

belono'inof  to  either  of  the  classes  mentioned. 

Character  or  the  Experiments  Conducted  by  the  Department. 

The  third  method  of  experiment  is  that  wdiich  both  the  others  lead 

up  to — namel}^  experiments  with  man  himself.  The  important  point  in 
all  researches  of  this  kind  is  to  determine  what  effect  these  substances 

have  upon  the  health  of  man.  It  might  easily  be  that  a  substance 
which  is  found  to  be  innocuous  to  a  lower  animal  would  prove  a  serious 

menace  to  man,  since  the  digestive  organisms  of  animals  differ  very 

widely,  not  only  among  themselves,  but  still  more  wddely  among  dif- 
ferent species  and  genera.  It  is  well  known  that  some  of  the  lower 

animals  are  immune  from  the  effects  of  many  substances  which  would 

speedil}^  prove  fatal  to  man.  Thus,  the  crucial  experiment  in  all  cases 
of  this  kind  must  be  with  man  himself.  The  difficulties,  however,  of 

experimenting  with  the  human  animal  are  exceptionally  great.  We 
have  here  to  deal  with  a  high  intelligence,  a  perfect  knowledge  of 

the  process  which  is  going  on,  and  a  consequent  factor  of  mental  intiu- 
ence;  the  subject  under  study  must  be  placed  under  an  observation 

which  is  anno3ang,  and,  when  long  continued,  becomes  burdensome. 
Nevertheless,  the  importance  of  the  work  was  of  such  a  nature  as  to 
warrant  its  undertaking. 

Exi)eriments  with  the  human  animal  in  regard  to  the  effect  of  pre- 
servatives and  other  su))stances  added  to  foods  are  not  new.  They 

have  been  made  l)y  many  observers  for  many  years.  A  study  of  all 

the  experimental  data  reveals  the  fact  that  generally  the  lunnber  of 

persons  experimented  upon  at  any  one  time  has  l)een  very  limited, 
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usually  not  exceedinj^"  two,  and  the  time  of  observation  has  been  lehi- 
tively  short,  rarely  exceeding  ten  or  fifteen  days.  It  seemed  highly 
desirable,  therefore,  in  the  conduct  of  work  of  this  kind,  to  increase 
the  number  of  persons  under  observation,  and  especially  to  lengthen 
the  time  of  the  experiment.  Tlie  facilities  at  the  disposal  of  the  Bureau 
of  Chemistry  permitted  experimental  work  to  be  carried  on  with  at 
least  twelve  persons,  and  that  was  the  number  finally  selected. 

SELECTION    OF    THE    EXPERIMENTAL  .CLASS. 

In  the  selection  of  the  subjects  it  was  necessary,  of  course,  to  call 
for  volunteers,  and  during  the  work  of  the  fiscal  year  ended  June  30, 
11)03,  they  were  taken  almost  exclusively  from  among  the  employees 
in  the  Department  of  Agriculture.  A  full  statement  of  the  nature  of 
the  experimental  work  was  placed  before  each  candidate,  so  that  no 
misconception  of  the  character  of  the  life  which  they  were  to  lead 
could  arise.  Among  the  applicants,  the  number  of  which  was  far 
greater  than  could  be  included  in  the  experiment,  a  selection  was 
made  first  with  regard  to  the  use  of  alcoholic  beverages.  It  was 
deemed  advisable,  at  least  in  the  first  series  of  experiments,  to  secure 
volunteers  who  were  not  in  the  habit  of  using  alcoholic  beverages  of 

anv  kind,  and  in  the  number  selected  no  one  was  included  who  regu- 
larly indulged  in  the  use  of  these  beverages.  Respecting  the  use  of 

tobacco  a  more  liberal  policy  was  pursued.  No  one  was  selected,  how- 

ever, who  used  tobacco  to  excess,  and  among  the  few^  candidates  who 
did  use  it  those  were  taken  who  agreed  that  during  the  progress  of  the 

experiments  they  would  use  tobacco  regularly,  in  constant  quantities, 
at  regular  hours,  and  continue  to  use  the  same  kind  during  the  whole 

period.  Thus,  any  possible  disturbance  which  might  be  due  to  the 
tobacco  would  be  eliminated,  as  such  disturbance  would  be  a  constant 

one,  pervading  all  periods  of  the  experimental  work. 

In  the  conduct  of  this  work  it  was  also  fully  realized  that  the  diffi- 
culty of  controlling  so  large  a  number  of  individuals  by  any  system 

of  espionage  was  insurmountable.  Young  men,  therefore,  of  reliable 
character  were  taken  and  were  placed  upon  their  honor  to  observe 
rio-idlv  all  the  rules  established  for  the  conduct  of  the  w^ork.  The 
candidates  signed  an  agreement  to  follow  explicitly  the  rules  and 

regulations  governing  the  hygienic  table  during  their  attendance 
thereon.  AVhile  at  the  table  of  observation  they  agreed  to  use  no  food 
nor  drink  other  than  that  provided,  with  the  exception  of  water,  and 

any  water  drunk  aw^ay  from  the  table  was  to  be  measured  and  reported 
daily  as  a  part  of  the  ration.  They  further  agreed  to  continue  as 

members  of  the  hygienic  table  for  a  period  of  at  least  six  months  from 
i)ecember   1,  1902,    unless  prevented  by   illness,  accident,  or  other 
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uimvoidahlc  circum.stancc.  Tlic  rc^uhitioiis  spccilicd  tliiit  regular 

habits  of  litV  were  to  be  ])ursiie(l,  no  iiiuisual  exercise  or  labor  indulged 

in,  and  it"  t()l)a{'('()  wen-  used  it  was  to  Ix'  in  such  <ju;intitic.s  and  at  such 
times  as  the  subject  and  the  chief  of  the  Bureau  of  Chemistry  should 

agree  upon.  It  was  also  agreed  that  neith(^r  the  I)e[)artment  of  Agri- 
culture nor  any  person  connected  thercnvith  shoidd  l)e  held  responsible 

for  any  illness  or  accident  that  liiight  befall  the  subject  during  his 

connection  with  the  h^'gienic  table.  At  the  completion  of  each  experi- 

mental period,  in  retiring  from  the  observation  tabh*  and  passing  to 
the  recreation  table,  each  member  was  required  to  sign  a  form  certi- 

fying that  he  had  fulfilled  these  requirements  in  every  particular  and 
had  to  the  best  of  his  ability  recorded  accurately  the  data  relating  to 

weight,- temperature,  pulse,  and  all  items  of  food  and  drink  received. 
This  feature  of  the  work  was  undertaken  with  the  full  knowledge 

that  any  violation  of  these  pledges  on  the  part  of  a  subject  under 
examination  would  introduce  very  misleading  data  into  the  results. 

It  is  evident,  however,  that  any  marked  variation  from  the  schedule 

of  life  laid  down  for  each  one  of  the  young  men  under  observation 
would  reveal  itself  in  such  a  way  in  the  analytical  data  as  to  attract 

attention,  and  even  to  arouse  suspicion.  Thus,  the  analytical  data 

obtained  from  the  foods  eaten  and  from  the  excretions  of  the  body  con- 
stituted a  reasonably  reliable  check  upon  the  honesty  of  the  individual 

and  the  fidelity  with  which  he  observed  the  regulations  imposed. 

FEATURES    OF    THE    EXPERIMENTS. 

The  food  of  each  member  of  the  class  was  weighed  or  measured. 

The  liquids,  such  as  coffee,  milk,  tea,  and  water,  were  measured,  and 

their  weights  calculated  from  the  density  of  the  solutions.  Samples 
were  taken  of  each  kind  of  food  served  with  each  meal,  in  order  that  a 

complete  chemical  control  of  the  food  supply  might  be  secured.  The 

sample  of  food,  immediately  after  being  taken,  was  placed  in  a  bottle, 
stoppered,  and  sealed  with  melted  paraffin,  so  that  no  moisture  could 
escape  from  the  sample  during  the  necessary  interval  of  time  before 

the  analysis  could  be  accomplished.  In  the  same  manner  the  excreta 

from  each  member  were  carefully  collected,  weighed,  and  subjected 

to  analytical  study.  In  the  collection  of  these  excreta  in  the  way 
described  there  is  necessarily  a  small  percentage  of  loss;  it  is  fair, 
however,  to  presume  that  such  losses  would  be  uniformly  distributed 

throughout  the  wdiole  of  the  observation  period,  and  that  the  errors 

would  be  both  of  a  plus  and  minus  nature,  and  therefore  mutually 
compensatory  throughout  a  long  period  of  time. 

By  this  system  of  analysis  it  may  be  said  that  an  account  w^as  opened 
with  each  individual,  who  was  charged  with  all  that  he  received  and 
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creditt'cl  with  all  it'ceiv^ed  from  liiiii,  tlu?  ditference  beiii*;:  credited  to 
protit  and  loss.  There  are  some  elements  of  the  food  which  are 

practically  all  secured  in  the  excreta  after  having  passi^d  through 
the  functional  activity  in  the  body  for  which  they  are  particularly 

desioned.  It  may  occur  as  an  objection  to  this  form  of  experiment 
that  the  excreta  which  are  secured  in  any  one  day  or  few  days  do 

not  represent  the  actual  foods  which  have  been  consumed  in  that  time 

ill  their  entirety.  This  objection  is  without  dou))t  well  taken.  For 

instance,  the  nitrogen  recovered  to-day  may  have  entered  the  body 

many  days,  or  even  weeks,  previousl}^  in  the  food;  and  the  same  is 
true  of  the  phosphoric  acid.  But,  in  point  of  fact,  in  the  e(pulii)rium 
which  is  found  to  exist  in  the  healthy  body,  the  (piantity  of  nitrogen 

or  phosphoric  acid  excreted  in  a  given  day  represents  very  accurately 
the  amount  ingested.  For  instance,  if  one  were  to  take  a  long  tube 

tilled  with  marbles  and  put  another  marble  in  at  one  end,  one  is  forced 
out  at  the  other  end,  and  thus  the  equilibrium  is  restored.  So  in  a 

body  in  a  state  of  equilibriuti,  if  15  grams  of  nitrogen  are  ing-ested  in 
the  food  an  equivalent  quantity  is  excreted. 

An  accurate  record  was  kept  of  the  temperature  of  the  body  ascer- 
tained by  a  standardized  clinical  thermometer  before  and  after  dinner. 

The  weight  of  the  body  was  determined  each  day  by  use  of  a  delicate 

balance,  which  would  easily  indicate  a  diti'erence  of  10  grams  w^hen 
weighted  with  a  man  of  ordinary  size.  A  record  of  the  pulse  was  also 
made  twice  a  day,  and  any  variations  from  the  ordinary  functional 

activities  of  the  body  carefully  noted. 

PERIODS    OF    THE    EXPERIMENTAL    WORK. 

The  experimental  work  in  each  case  was  divided  into  three  periods — 
a  fore,  a  middle,  and  an  after  period.  During  the  fore  period,  by 

experimental  determination  there  was  ascertained  the  quantity  of  a 

well-balanced  ration  which  would  maintain  the  bod}^  in  a  state  of 
practical  equilibrium,  so  that  there  was  but  little,  if  any,  gain  or  loss 

of  weight.  The  quantity  of  the  ration  having  thus  been  determined 

during  a  period  usually  of  about  ten  days,  the  subject  was  required  'to 
live  upon  that  exact  ration  during  the  remaining  two  periods. 

During  the  middle  period  there  was  added  to  the  food  a  given 

quantity  of  a  preservative.  During  the  lirst  year  the  preservatives 

employed  were  borax  and  boracic  acid.  The  middle  period  was  divided 
into  subperiods  of  about  live  days.  The  amount  of  preservative  used 
at  first  was  small,  and  was  then  increased  until  practically  the  limit  of 

toleration  was  reached — that  is,  until  a  quantity  was  given  which 

manifestly  produced  discomfort,  distressing  symptoms,  or  positive  ill- 
ness.    The  effects  of  this  substance  upon  the  digestive  process  were 
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carefully  notrd  by  (he  chuii^cs  wliicli  took  place  in  the  proportions  of 

tho  oloineiits  of  in»»*(vst(Ml  food  and  of  llic  cxcictions. 

After  tlio  middle  ptM'iod,  winch  laji^iMJ  from  fiftcMMi  to  sixty  days, 
the  nuMiihers  of  the  class  entered  ii[)()ii  the  aftei"  [)eriod,  during-  which 
time  the  same  (piantity  of  food  was  given,  with,  liow(iV(a*,  the  omission 
of  the  presorvative.  The  object  of  the  after  period  was  to  restore  the 

body,  at  least  partially,  if  the  equilibrium  had  been  disturbed,  to  the 

state  of  e([uilibiium  in  which  it  was  found  at  the  time  the  middle  period 

bi>oan.  Thus,  each  subject  at  the  end  of  all  the  })eriods,  if  possible, 
was  left  in  practically  the  same  state  of  health  in  which  he  was  at  its 

beginning.  All  the  data  obtained  in  this  wa}^,  therefore,  ])ecame  val- 
uable in  determining  even  minute  effects  produced  upon  digestion, 

health,  and  the  general  metabolic  processes. 

DIETARY    OF    THE    CLASS. 

In  the  following  table  are  shown  the  character  and  amount  of  foods 

eaten  by  the  members  of  the  experimental  class  during  a  part  of  one 

period.  The  table  illustrates  not  only  the  variations  in  the  amount  of 

foods  which  are  eaten,  but  also  the  fact  that  the  ])odily  weight  is  not 

always  an  index  of  the  amount  of  food  consumed,  though,  in  general, 
the  larger  the  bodily  weight  the  greater  the  amount  of  food  required 
for  its  proper  sustenance. 

Amount  of  food  consumed  daily  in  relation  to  weight  of  subject. 

[January  28  to  31,  1  gram  borax  per  diem.] 

NUMBER  ONE. 

Date. 

1903. 

January  28 . 

January  29 . 

January  30. 

January  31 . 

Average. 

Total . . . . 

Ratio  . . . 

Weight  I 

of        I  Soup, 
subject,  j 

Kilos. 

56.46 
56.60 

56.57 

56. 12 

.56. 44 

Grams. 

165 
170 

207 

200 

186 

742 
1.31 

Fi.sh. 

Grams. 

187 

187 
187 

0.331 

Meat. 

Grams. 
140 

150 

1.50 

147 
440 

0.780 

Vege- 

tables. 

Grams. 

300 

175 

300 

300 269 

1,079 1.90 

Cereals, 

Grams. 

125 

30 100 30 

71 

285 

0.505 

Bread. 

Grams. 
300 271 238 

254 

Butter. 

Grams. 

75 

90 
75 

60 

266  j  75 
1, 063  300 
1.88         0.532 

Date. 

1903. 

January  28 

January  29 

January  30 

January  31 , 

Average. 
Total.... 

Ratio.... 

Weight 
of 

subject. 

Kilos. 
.56.  46 

56.  60 

56.57 

56.12 

.')(;.  n 

Sugar. 

Grams. 

10 

10 

10 

10 

30 

0.a53 

Water. 

Grams. 

300 
500 

700 

500 

1,500 2  66 

Tea. 

Grams. 

Coffee. 

Grams. 

450 4.50 

450 

450 

Milk. 

Grams. 

I,ia5 

1,032 
826 

826 4.50 

1,800 
3.19 

955 

3,819 
6.77 

De.s- 

.sert. 
Total weight 

of  food. 

Grams.   Grams. 

200  '   200  I   

200  i   200 

200 

800  j     12,041 1.42         21.33 



290 YEARBOOK    OF    THE    DEPARTMENT    OF    AGRICULTURE. 

Amount  of  food  contmnied  daily  in  relation  to  weight  of  subject — Continued. 

NUMBER  TWO. 

Date. 

1903. 

January  28. 

January  29. 

January  30. 

January  31 . 

Average. 

Total   

Ratio  ... 

Weight 

subject. 

Kilos. 

66.80 

66.80 

66.70 
65.90 

66.56 

Soup. 

Grams. 

165 
170 

207 

200 

186 

742 
1.11 

Fish. 

Grams. 

192 

192 

192 

0. 289 

Meat. 

Grams. 

150 
160 

160 

157 
470 

0.706 

Vege- 

tables. 

Grams. 

360 

350 

a50 

400 

362 

1,450 
2.18 

Cereals.'  Bread. 

Grams. 

126 
30 

100 

30 

71 285 
0. 428 

Grams. 

225 

225 

225 

193 
217 

868 
1.30 

Butter. 

Grams. ib 

45 

45 

45 

45 
180 

0.270 

Date. 

1903. 

January  28 . 

January  29 . 

January  30. 

January  31 . 

Average. 

Total . . . . 

Ratio  ... 

Weight 

subject. 

Kilos. 

66.80 

66.80 

66.70 
65.90 

66.55 

Sugar. 

Grams. 
150 

170 

165 
130 

154 
615 

0.  924 

Water. 

Grams. 
100 

300 

300 

233 

700 
1.05 

Tea. 

Gi'ams. 

203 

203 

203 

203 

203 

812 

1.22 

Coffee. 

Grams. 
428 

450 450 

450 

444 

1,778 2.67 

Milk. 

Grams. 

1,342 
1,259 
1,238 

1,342 

1,295 

5,181 
7.79 

Des- 

sert. 
Total weight 

of  food. 

Grams. 

100 200 

200 

200 

Grams. 

175 700 

1.05 
13, 973 21.00 

NUMBER  THREE. 

Date. 

1903. 

January  28" - 

January  29.. 

January  30.. 

January  31^. 

Average. 

Total.... 

Ratio  ... 

Weight 

of subject. 

Kilos. 

51.21 
51.05 

50.80 

51.02 

Soup. 

Grams. 

170 

207 

188 

377 
0.739 

Fish. 

Grams. 

142 

142 

142 0.278 

Meat. 

Grams. 40 

115 

78 

155 

0.304 

Vege- 

tables. 

Grams. 

75 

125 
200 75 

119 
475 

0. 931 

Cereals. 

Grams. 150 40 

100 40 

82 
330 

0.647 

Bread. 

Grams. 

85 

318 261 

97 

Butter. 

Grams. 15 

45 

45 
15 

190 

761 

1.49 
30 

120 

0.235 

Date. 

1903. 

January  28". 

January  29 . . 

January  30  . . 

January  31''. 

Average. 

Total . . . . 

Ratio.... 

Weight 

of  sub- 

ject. Kilos. 

51, 21 
51.05 

50.80 

51.02 

Sugar. 

Grams. 

20 

20 20 

0.039 

Water. 

Grams. 

400 
400 

600 

467 

1,400 2.74 

Tea. 

Grams. 

Coffee. 

Grams. 225 

450 

450 
450 

394 

1,575 3.09 

Milk. 

Grams. 

444 

1,238 

1,032 

619 

833 

3,333 6.53 

Des- 

sert. 

Grams. 

200 

200 

200 400 

0.784 

Total 
weight 
of  food. 

Grains. 

9,088 
17.81 

"Only  one  meal,  breakfast. 
^No  luncb,  out  of  experiment,  after  February  1. 
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Amount  (if  food  covsnnud  </<(H;/  in  rdolion  to  irtujht  of  foihjrrt — Continued. 

NUMBKK  FOrU. 

Pntc. 
Weight 

subject. 

Soiip. 

Orams. 
1()5 

170 
207 

200 

Fish. 

Orams. 

192 

Meat. 

V(;Ke- 
tabu'K. 

Grams. 
350 

350 

350 350 

(JerealH. Bread. Butter. 

1903. 

Janunry  28   

Kilos. 
(•)7.  99 

«iH.  05 

68. 25 
(■)«.  10 

Orams. 

150 160 

160 

Orams. 

1Z5 

30 

100 30 

Grams. 347 

3()0 300 
:wo 

Grams. 75 

Januurv  29   

90 

January  30   105 

.Tauuarv  31   

75 

A  vorage   
68. 10 186 

742 
%1.09 

192 
192 

0.  282 

l.'')7 

470 

0.  690 

3.'iO 

1,400 2.06 71 
285 

0.419 

327 

1,307 
1.92 

86 

Total    

345 

Ratio   0.  507 

Date. 

1903. 

January  28 . 

January  29, 

January  30 . 

January  31 . 

Average. 

Total   

Ratio   

Weight 

of  sub- 

ject. Kilos. 

67.99 

68.05 

68. 25 
68.10 

68.10 

Sugar. 

Orams. 
50 20 

45 

10 

31 

125 
0.184 

Water. 

Grams. 

200 
400 

300 

600 

0.881 

Tea. 

Grams. 
203 

203 

203 

203 

203 

812 
1.19 

Coffee. 

Orams. 450 

450 

450 
450 4;"K) 

1,800 2.64 

Milk. 

Orcms. 

1,238 1,238 

1,238 1 ,  238 

1,238 

4,952 7.27 

Des- 

sert. 

Grams. 200 

100 

200 

200 

Total 
weight 
of  food. 

Grams. 

lib 700 

1.03 13, 730 
20. 16 

NUMBER  FIVE. 

Date. 

1903. 

January  28   

January  29   

January  30   

January  31   

Average. 

Total . . . . 

Ratio  ... 

Weight 

of subject. 

Kilos. 

66.70 

66.70 

66.95 
66.62 

66.74 

Soup. 

Orams. 
165 

170 

207 
200 

186 

742 
1.11 

Fish. 

Grams. 

192 

192 

192 

0.288 

Meat. 

Orams. 
150 

160 

160 

157 

470 

0.704 

Vege- 

tables. 

Grams. 350 

350 

350 

400 

362 

1,450 2.17 

Cereals. 

Grams. 125 

30 100 

30 

71 

285 

0. 1127 

Bread. Butter. 

Orams. Grams. 
258 

60 

272 

45 

252 

45 

246 
45 

257 

1,028 1.54 

49 

195 

0.292 

Date. 

1903. 

January  28 . 

January  29 . 

January  30 . 

January  31 

Weight 

of  sub- 

ject. 

Sugar. 

Kilos. Grams. 
66. 70 90 
66.70 

80 

66.95 70 

66. 62 
70 

Water. 

Grams. 

200 

200 

400 

Average. 

Total.... 

Ratio   

66.74 78  267 

310  800 

0.464         1.20 

Tea. 

Grams. 203 

203 

203 

203 

203 
812 

1.22 

Coffee. 

Grams. 

335 

335 

335 

335 

335 

1,340 2.01 

Milk. 

Orams. 

1,238 

1,238 

1,238 

1,032 

1,186 

4,746 7.11 

Des- 

sert. 

Grams. 200 

100 

200 

100 

Total weight 
of  food. 

Orams. 

150 

600 
0.899 

12.970 
19.43 
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Amount  of  food  cotmumed  daily  in  relation  to  weiijht  of  subject — CNjiitinued. 

NUMBKU  SIX. 

Date. 

1903. 

January  '28 
January  29 

January  30 

January  31 

Average. 

Total   

Ratio   

Weight 
of 

subject. 

62. 32 

62. 58 

62.  25 
{;2. 19 

Soup. 

Grama. 
165 

170 

207 

200 

62.  34 
186 

742 1.19 

Fish. 

Grams. 

180 

180 

180 

/0. 289 

Meat. 

Grama. 

150 

160 

160 

157 
470 

0.7M 

Vege- 

tables. 

Grama. 
3.50 
350 

3.50 

400 

362 

1,460 2.33 

CerealH. 

Grama. 

125 
30 

100 

30 

Bread.   Butter 

71 

285 

0.467 

Grama. 
300 

2G7 

244 

263 

Grama. 
60 

60 
60 

60 

268  1 

1,074  ' 

1.72 ; 

tiO 

210 

0.385 

Date. 

I>.t03. 

January  28   

January  29   

January  30   

January  31   

Average. 

Total . . . . 

Ratio   

Weight 

of  sub- 

ject. Kilos. 

62.  32 

62.  58 

62.  25 
62. 19 

62.  34 

Sugar. 

Grams. 

60 50 

50 50 

52 
210 

0.337 

Water. 

Grams. 

200 

200 
100 

267 

800 
1.28 

Tea. 

Grams. 

Coffee. Milk. 

Des- 

sert. 

Grams.  Grama.  Grama. 

460  I  1,238  j  200 

450  I     1.238  200 
450       1,238  200 

450       1,238  i         100 

Total 
weight 
of  food. 

Grams. 

450  I     1,238  !         175 

1,800  ,     4.952  700 
2.89         7.94  i       1.12 

12. 903 
20.  70 

COMPOSITION    OF    THE    FOODS. 

In  the  table  following-  is  shown  the  composition  of  foods  as  they 

came  upon  the  table,  giving  the  percentages  of  the  diti'erent  components 
thereof,  and  also  their  heat-forming  value.  As  is  well  know^n,  one  of 
the  chief  functions  of  food  is  to  furnish  heat  and  energy,  and  the 
constituents  of  food  which  are  the  most  active  in  this  respect  are  the 
fats,  sugars,  and  starches.  The  nitrogenous  elements  of  food,  known 
as  protein,  also  furnish  heat  and  energ}^  but  have  a  particular  function 

in  nourishing"  the  muscular  and  other  nitrogenous  tissues  of  the  bod  v. 
The  phosphorus  and  sulphur  which  exist  in  foods  in  the  organic 
forin  are  most  important  constituents  of  our  food  products,  since  l)oth 
these  mineral  elements  are  essential  to  nutrition.  The  phosphorus  is 

found  to  enter,  in  organic  form,  man}^  tissues  of  the  bod3^  and  in  an 
inorganic  form  is  one  of  the  chief  constituents  of  bones.  The  sulphur 
also  enters  into  the  organic  constitution  of  the  body,  being  a  very 
important  ingredient  of  the  protein  of  the  muscles  and  other  tissues. 
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.  1  iKih/sr.'i  of  foods. 

Mi'iil,  'Into,  iiml  (li'.scrip- 
tioll  ni  food. 

lirrnk/ast,  Mmck  SO. 

in  011(1    

Composition  of  fresh  substance. 
S«rial 
No. 

(moist). SolidH. 

Perd. 

77.13 

33.96 

19.  75 
24.03 

71.88 

2.48 

31.85 

72.31 

46. 02 

20.  48 

14.07 

30.  34 

71.  75 
47.94 

20. 99 

94.  69 

74.03 

8.68 

31.67 

73.  99 

40.78 
20.  21 

7.12 

31.07 
13.00 

73.00 

32.  05 

19.30 

92.  S3 

73.07 

3.34 

31.85 

71.24 

49. 27 

18.  74 

14.5^1 31.67 

Combus- tion. 
Water. 

Nitro- 

gen. 

Phos- 
phoric 
acid. 

Sul- 
phur. 

Fat. Ash. 

3819 

Calories. 

3.  29 
2.  40 

.  805 
1.07 

3.07 

.126 

1.312 

3.09 
3.29 
.836 
.660 

1.42 

3.06 

3.37 

.  855 4.05 

3.16 
.410 

1.30 

3.16 
2.71 

.824 

.  322 
1.30 

1.07 

3.12 2.36 

.785 

3.89 

3.12 
.171 

1.312 

3.04 

3.30 

.762 

.682 

1.30 

Per  d. 

22.  87 
66.  04 

80.  26 
75. 97 

28. 12 

97.  52 

68.15 

27. 66 

53.98 

79.  52 
85.  93 

69.66 

28.  25 
52.  06 

79.01 

5.31 

25.  97 

91. 32 
68.33 

26.  01 

59.22 
79.79 
92. 88 

68.33 

87.00 

27.00 

67.95 

80.70 

7.17 

26.93 

96.66 

68. 15 

28.  76 

50.73 

81.26 8.5.  46 

68.15 

Per  d. 

1.82 
2.31 

.311 

.643 

1.70 

.24 

.06 

1.71 

3.37 

.323 

.623 

.507 

1.70 

4.23 

.331 

1.95 

1.76 

.45 

.045 

1.75 
4.49 

.319 

.274 

.045 

.  242 

1.73 

2.  24 

.304 
1.48 

1.73 

.34 

.06 

1.68 
4.99 

.295 

.646 

.06 

Perd. 

0.  230 

.534 

.114 

.215 

.214 

.080 

.023 

.215 

.576 

.118 

.134 

.  223 

.213 

.496 

.121 

.76 

.220 

.074 

.038 

.220 

.484 

.116 

.062 

.038 

.104 

.217 

.567 

.111 

.360 

.218 

.066 

.023 

.212 

.524 

.108 

.140 

.023 

Per  d. 

0. 056 

.  275 

.044 

.052 

.  055 

.007 
0 

.06.5 

.194 

.043 

.037 

.043 

.056 

.270 

.043 

.096 

.056 

.007 

.005 

.0.56 

.235 

.043 .048 

.006 

.Oli) 

.056 

.272 

.045 

.109 

.057 

.006 

0 

.056 

.•280 

.044 

.037 

.005 

Per  d. 

0.333 

17.06 

.148 
2. 26 

.311 

.15 0 

.312 26. 30 

.154 

..534 

2.41 

.310 21.14 

.167 .809 

.320 

.17 
0 

.320 

13.69 

.152 

.115 0 
11.38 

.315 
16.16 

.144 
1.07 

.316 

.15 

0 

.308 
17.98 

.140 

.6.56 
0 

Perd. 
0.o3 

3820 KjTtr.s   
1.35 

3821 IV)tJltOO.S   2.11 

3822 Oiitmojil   .  a 

4364 

Luuch,  March  20. 

Bread    .62 

Soup,  chicken  broth   

Apple  sauce   

.84 .18 

4365 

Dinner,  March  20. 

Bread    '. 
.62 

4366 Shad    

1.36 

4367 
Potatoes   ' 

2.09 

4368 Peas   
.93 

4369 

4370 

4371 

4372 

Cornstarch   

Breakfast,  March  21. 

Bread    

Sirloin  steak   

Potatoes   

.75 

.62 

1.-25 

2.09 

4403 

Grapenuts   

Lunch,  March  21. 

Bread   

1.87 

.63 

4404 

4405 

Gumbo  soup   

Peaches    

Dinner,  March  21. 

Bread    

Roast  Iamb   

.87 .33 

.62 1.64 

4406 Potatoes   

2.09 

4407 Beans    1.64 

Peaches    

.33 

Soup,  beef   .87 

4408 

Breakfast,  March  22. 

Bread   .63 

4409 Egers   1.16 

4410 Potatoes   2.09 

Korn  Kri.sp   

2.49 

4411 

Lunch,  March  22. 

Bread   
.66 

Con.somm6   

.78 

Ai)pie  sauce   

.18 

4412 

Dinner,  March  22. 

Bread   .64 

4413 Chicken   

1.23 

4414 Potatoes   
2.10 

4415 Peas   
.93 

Peaches    

.33 
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CHAKAtTEK    OF    CHEMICAL    WORK. 

lii  the  table  below  is  shown  the  method  of  establishing  the  relation 

between  the  nitrogen  ingested  and  the  nitrogen  excreted.  As  will  be 

seen,  in  most  instances,  the  amount  of  nitrogen  ingested  is  larger  than 

that  recovered,  because  a  considerable  quantity  of  the  nitrogen  enters 

into  the  hair,  nails,  and  skin,  who.se  external  portions  are  constantly 

thrown  otl'.  This  quantity  of  nitrogen,  of  course,  is  not  included 
in  that  which  is  obtained  from  the  excreta.  The  balance  sheet, 

therefore,  usually  shows  a  loss  of  nitrogen,  but  for  the  pur{)oses 

of  our  comparison  we  may  assume  that  the  degree  of  loss  is  practically 

uniform  through  all  the  periods  of  observation,  and,  therefore,  that 

any  disturbance  in  the  relations  which  exist  between  the  amounts  of 

ingested  and  excreted  nitrogen  are  due  under  controlled  conditions  to 
the  substances  added  to  the  foods. 

June  21  to  29 

Nitrogen  balance,  subject  No.  7. 

PRELIMINARY  PERIOD. 

Date. In  food. In  feces. In  urine. 
In  feces 

and urine. 
Balance. 

Total 

elimi- 

nated. 

April  24  to  Mhv  1        

Grams. 
123.  72 

Grams. 
8.688 

Grams. 

118. 77 

Grams. 

127.  458 

Grams. 
-3.738 

Per  cent. 
103.0 

May  2  to  5               76.06 

73.  32 

75.38 

5.600 

6.  483 

6.04 

68.71 
67.33 

66. 28 

74.310 

73. 813 

72. 32 

+  1.750 

-  .493 

+  3.06 

97.7 
May  G  to  9       

100.7 

May  10  to  13             
95.9 

May  2  to  13        224.  76 18. 123 202.  32 220. 443 
+  4.317 

98.1 

PRESERVATIVE  PERIOD. 

May  14  to  17              72. 85 

76.97 

74.43 

5.  525 

5.28 

5.73 

67.  42 

66.41 

69.70 

72. 945 

71.69 

75.43 

-  0.095 

+  5.28 

-  1.00 
100.1 

May  18  to  21   

93.1 

May  22  to  25             

101.3 

Muv  14  to  25             224.25 16.535 203.  53 
220. 065 

+  4.185 
98.1 

Mav  26  to  29        75.06 

58.80 
79.40 

5.58 

3.918 
5.95 

69.71 

52.  61 
72.  02 

75.  29 
56.  528 

77.97 

-     .23 

+  2.272 
+  1.43 

100.3 

May  30  to  June  2          
96.1 

98.2 

May  26  to  June  6   213.  26 15.  448 194.34 209.  788 
+  3.472 

98.4 

June  7  to  10   75  27 

75.11 
113.  58 

5.87 

6.67 
10.  50 

65.79 

69.96 

101.  76 

71.66 

76.63 

112.26 
+  3.61 

-  1.52 

+  1.32 

95.  2 

102.0 

June  15  to  20   98.8 

June  7  to  20   263. 96 23.  04 237.  51 260.  55 
+  3.41 

98.7 

May  2  to  June  20                 926.  23 73.15 837.  70 910.  85 
+  15.38 

98.4 

AFTER  PERIOD. 

150.34  14.87         125.29         150.16  +0.18 99.9 
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Till'  t'ollowin^-  tabk'  shows  the  siiiiie  relation  Ixitweon  the  phosphoric 
acid  intrt'sted  and  tliat  secured  in  the  excreta: 

riiosphoric  <i(i(l  hal(tiic(\  Hiihjcct   No.  9. 

I'KELIMINAKY  PERIOD. 

Dutc. 

February  10  to  27 

In  food. 
In  fect'H. 

In  urine. In  fect'H and urine 
Bulance. 

Orams. 

30.  35 

drams. 

8.  OCG 

drams. 

19.44 

drams. 

27.  50 

drams. 

+  2.  85 

Total 

(tliini- 
nated. 

Per  aid. 

'.Hi.  (; 

PRESERVATIVE  PERIOD. 

February  28  to  March  3 

March  4  to  March  7   

March  8  to  March  11   

Februarv  28  to  March  11 

10.93 

14.51 
12.  83 

38.27 

2.505 

3.613 

3.064 

9. 182 

7.66 

9.30 

9.24 
26. 20 

10.17 
12.91 

12. 31 

35.39 

+  0.76 

+  1.60 
+    .52 

+  2. 

93.0 

89.0 
95.9 

92.  5 

AFTER  PERIOD. 

March  12  to  March  19 26.  02 6.  665 14.  29 20.91  +5.11 80.4 

The  above  tables  are  given  onl}^  as  samples  to  show  the  character  of 
the  chemical  work  involved  in  the  study  of  so  complicated  a  problem. 

It  is  evident,  however,  that  even  though  the  problem  is  complicated  and 

difficult  of  attack  and  solution,  we  must  rely  upon  investigations  of 
this  kind  to  reach  decisions  of  a  practical  character  on  which  the  policy 

of  the  official  in  charge  of  the  inspection  of  food  products  may  be 
based. 

Conclusions. 

The  detailed  discussion  of  the  data  obtained  in  this  experiment, 

together  with  the  conclusions  derived  therefrom,  will  be  found  in  a 
bulletin  of  the  Bureau  of  Chemistry  soon  to  be  issued.  Some  of  the 

more  salient  points,  however,  which  are  brought  out  by  the  experi- 
ment may  be  mentioned: 

(1)  The  addition  of  small  quantities  of  borax  or  boracic  acid  to  the 

food  of  healthy  subjects,  even  for  a  considerable  period,  extending  in 

some  cases  to  lift}'  days,  produces  a  slight  disturbance  in  the  digestion 
and  assimilation  of  the  food. 

(2)  In  larger  quantities  the  effect  produced  upon  different  individ- 
uals varies.  In  some  cases  large  quantities  are  tolerated  with  appar- 

ently little  inconvenience,  while  in  other  cases,  when  the  amount  given 

daily  reaches  2  or  3  grams,  .somewhat  profound  disturbances  of  normal 
conditions  are  developed.  These  disturbances  are  manifested  by  a 

feeling  of  depression  and  discomfort,  attended  very  fretiuently  bv  a 
dull  and  continued  headache,  with  a  sense  of  fullness  in  the  bead.     In 
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no  iii.staiK'o,  even  wlien  hirue  doses  were  admin istered,  did  either  borax 

or  boracie  acid  produce  anv^  pronounced  symptoms  of  diarrhea  or 
diuresis. 

(8)  When  pushed  to  the  limit  of  toleration  the  ((uantities  of  the 

borax  or  boracic  acid  which  produce  nausea,  vomitini^',  and  loss  of 
appetite  vary  i^reatly  with  the  individual.  In  some  cases  these  symp- 

toms were  produced  by  from  8  to  4  t^rams  daily,  while  in  other 
instances  these  quantities  could  be  tolerated. 

(4)  The  elimination  of  the  added  borax  or  boracic  acid  is  accom- 
plished mostly  through  the  kidneys.  The  merest  traces  of  the 

ingested  substances  are  found  in  the  feces,  and  considerable  quantities 

in  the  perspiration. 

(5)  The  etl'ect  of  the  added  preservatives  upon  the  metabolic  processes 
is  of  such  a  character  as  to  be  properly  discussed  only  in  connection 

with  the  analytical  data  relating-  thereto,  and  this  discussion  will  be 
found  in  the  proposed  bulletin. 

{())  By  reason  of  the  different  degrees  of  susceptibility  to  the  influ- 
ences of  these  added  substances  manifested  by  different  individuals,  it 

is  evident  that  it  is  impossible  to  foretell  in  any  given  case  what  effect 

may  be  expected.  For  this  reason  the  protection  of  those  more  sensi- 
tive to  the  influences  of  these  preservatives  seems  to  be  a  wise  and 

just  measure.  Hence,  without  concluding  from  this  experiment  that 
the  use  of  boracic  acid  and  borax  in  food  products  should  be  absolutely 

prohibited,  it  is  evident  that  if  they  are  employed  proper  notice  of 

the  fact  should  be  given  to  the  consumer,  either  on  the  labels  ot  the 

packages  or  otherwise. 



USE  OF  WEATHKH   HI  HKAl    RECORDS  IN  COURT. 

liy  Henry  J.  Cox, 

Professor  of  Meteorology ,  Weather  Bureau. 

INTRODUCTION. 

The  use  of  Weather  Bureau  records  in  the  adjudication  of  legal 
claims  is  constantly  increasing,  and  their  value  as  evidence  is  now  fully 
realized  in  all  sections  of  the  country.  It  is  indeed  difficult  to  form 
an  idea,  even  approximately,  of  the  number  of  times  weather  reports 
have  been  of  service  in  such  matters,  as  the  great  majority  of  the  cases 
never  reach  the  courts,  but  are  settled  without  trial.  The  information 

desired  is  often  furnished  by  letter,  and  still  more  frequentl}^  persons 
come  to  the  office  personally  for  it,  or  call  up  by  telephone.  The 
monthly  meteorological  summaries  are  mailed  regularly  to  the  claim 

agents  of  many  railroads,  and  attorneys  prominent  in  personal-injury 
litigation  are  often  listed  to  receive  them.  This  monthly  summary, 

issued  by  each  Weather  Bureau  station  at  the  end  of  each  month,  con- 
tains a  statement  of  the  local  weather  conditions,  such  as  the  highest 

and  lowest  temperature,  rainfall,  and  state  of  weathet-  for  each  da}^,  and 
comparative  data  for  similar  months  for  many  3^ears  previous.  At  the 
largest  stations  this  form  is  printed,  while  at  the  smaller  ones  it  is 
issued  by  the  milliograph  process.  In  Chicago  alone  225  persons 
regularly  receive  the  summary,  and  125  extra  copies  are  printed  and 

held  in  reserve  for  applicants  for  data.  After  three  or  four  j^ears  this 
supply  is  generally  exhausted. 

METHODS   PURSUED   IN    INTRODUCING   WEATHER    RECORDS   IN    COURT. 

The  method  pursued  in  producing  a  record  of  the  weather  in  court 
varies.  It  is  accomplished  in  one  of  three  ways:  (1)  By  presenting  a 
written  statement  or  printed  report  of  the  Weather  Bureau  office; 
(2)  by  introducing  a  certified  copy;  (3)  by  a  summons,  rec^uiring  the 
attendance,  with  the  weather  records,  of  the  official  in  charge  of  the 
office. 

Written  statements  or  printed  reports  are  -seldom  admitted  as 
evidence,  as  their  introduction  nuist  be  through  an  agreement  of 

counsel  on  ))oth  sides.     Should  any  objection   be  raised  a  diti'erent 303 
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luetliocl  uuist  be  followtHl.  However,  in  some  localities  in  Fenns}'!- 
vania,  Nebraska,  Louisiana,  and  Texas  transcripts  of  records  prepared 
by  the  observers  are  freijuently  accepted  as  evidence. 

Certified  copies  of  the  records  can  be  issued  from  the  central  office 
at  Washington,  D.  C,  alone,  and  then  only  under  the  seal  of  the 
Department  of  Agriculture.  The  original  records  from  all  stations 
are  forwarded  at  the  end  of  each  month  to  the  office  of  the  chief  of 

Bureau,  and  it  is  therefore  possible  for  him  to  prepare  a  certified 
copy  of  the  records,  showing  the  weather  conditions  which  prevailed 
at  any  time  in  the  past  in  any  city  in  which  a  station  is  maintained. 
The  data  in  this  form  are  admissible  in  any  court  in  the  land,  and  the 
demand  for  these  records  is  considerable.  In  the  year  1902  alone  the 
central  office  at  Washington  City  issued  130  certified  copies  of  weather 
records  for  use  in  court. 

It  more  frequently  happens,  however,  that  the  official  in  charge  of 
a  local  station  is  summoned,  or  called  by  agreement  with  counsel,  to 
produce  certain  of  his  records  in  court.  This  method  is  most  generally 
followed,  as  it  is  more  convenient  and  delays  are  avoided.  It  often 
happens  that  an  attorney  does  not  know  before  the  trial  of  a  case  that 
he  will  need  the  weather  records,  and  in  such  an  event  certified  copies 
could  not  be  procured  from  Washington  in  time.  Again,  it  is  often 
necessary  that  the  records  be  explained,  and  the  attorneys  usually 

desire  to  ask  questions  of  the  observer  outside  the  records,  even  some- 
times requiring  expert  testimon3\  It  has  been  said  that  the  mere 

presence  of  the  weather  man  on  the  witness  stand  frequenth^  adds 
strength  to  the  evidence  under  consideration.  In  the  great  cities  of 
the  country  work  of  this  character  forms  an  important  part  of  the 
duties  of  the  Weather  Bureau  officials. 

FREQUENCY   OF   RECORDS   IN    COURT. 

An  effort  has  been  made  to  ascertain  the  nuniber  of  times  observers 

of  the  Weather  Bureau  have  appeared  with  the  records  in  court  during 

the  past  ten  years.  The  data  in  uiany  cases  are  incomplete,  and  fre- 
quently the  figures  are  not  exact.  The  total  number  of  reported  cases 

is  2,834.  No  definite  information  could  be  secured  relative  to  the 

number  of  times  storm-warning  displaymen  and  voluntary  observers 
appeared  in  court.  It  is  safe  to  say,  however,  should  these  be  included, 

that  the  number  of  personal  appearances  in  ten  j^ears  far  exceeds 
3,000.  Some  of  the  individual  figures  are  as  follows:  New  York 
City,  301;  Chicago,  255;  Buffalo,  167;  Philadelphia,  166;  Boston,  158; 
Kansas  City,  153;  Detroit,  102;  Albany,  89;  Cleveland,  58;  Louisville, 

53;  Cincinnati,  52;  a* number  of  other  cities,  from  20  to  43  each. 
The  record  shows  a  gradual  increase  of  personal  appearances  required 

from  year  to  year.  In  1902  the  total  number  of  cases  at  all  stations 
was  348,  or  over  12  per  cent  of  the  entire  number  for  ten  years.     The 
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following  iiro  .some  of  the-  liouics  lor  (luit  ycur:  N\iw  York  ('ity,  48; 
C'lHca<f(),  45;  Boston,  '2();  Kanssis  City,  ii2;  Pliihuhilphiu,  Buliiilo,  Cin- 
oinniiti,  Detroit,  Now  Havc-ii,  l*ittsl)iir<(,  Denver,  and  Charleston,  (>  to 
14  oiu'h.  riiore  has  h(M«,n  a  marked  increase  in  the  tioures  rciportcid  by 
tlu^  largest  cities  (hirin<^  the  past  liv(i  years,  N(5W  York  and  (Jliicaj^o 

each  showinji^  a  j^ain  of  more  than  100  {)er  cent  durin<^  the  period. 
Ordinarily  the  f  recpiency  with  which  the  records  arc  produced  .should 

be  expected  to  depend  upon  the  size  of  the  cities  in  which  the  stations 
are  situated.  The  geographical  location,  however,  is  important,  snow, 

ice,  and  freezin<^  weather  lij^urino-  largely  in  the  matter.  There  is 
cons(M]uently  greater  demand  for  weath(;r  data  for  this  purpose  in 

Northern  than  in  Southern  States.  Again,  personal-injury  suits  based 
on  insudicient  grounds  are  more  frequent  in  some  localities  than  in 
others. 

ADMISSIBILITY   OF    RECORDS   AS    EVIDENCE. 

While  in  some  localities  ordinary  transcripts  of  the  records  are 

admitted  as  evidence,  the  practice  is  not  common.  The  records  retained 

at  the  stations  are  usually  considered  competent,  whether  they  are 

originals  or  copies,  provided  they  are  brought  into  court  by  the  cus- 
todian or  other  authorized  official  and  introduced  in  the  proper  manner. 

Generally,  all  that  is  neces.sary  for  counsel  to  show  in  laying  the  foun- 
dation for  their  introduction  is  that  the  records  are  official  and  were 

kept  in  the  ordinary  course  of  business,  and  that  they  are  present  in 
court  in  the  hands  of  the  custodian.  Very  few  courts  require  the 

originiil  record  to  be  submitted  or  the  observer  in  whose  handwriting 

the  record  was  made  to  testify. 

The  United  States  Supreme  Court  decided  more  than  twenty-tive 

years  ago  that  a  record  of  the  weather  kept  by  an  observer  was  com- 
petent evidence  in  a  court  of  law,  and  many  State  courts  have  handed 

down  similar  decisions.  Yet,  in  some  States  the  question  has  not  been 

passed  upon  by  the  highest  tribunal.  Only  recently  the  supreme  court 

of  the  State  of  Missouri  decided  that  press  copies  of  meteorological 

forms  are  admissible,  and  a  case  is  now  pending  in  the  court  of  appeals 

of  Illinois  in  which  it  will  be  decided  whether  a  press  copy  of  the  daily 
weather  journal  be  competent.  It  is  not  strange  that  courts  should 
ditier  in  these  matters.  In  fact,  there  is  frequently  much  difference 

between  the  decisions  of  judges  upon  other  subjects,  where  cases  are 

apparently  analogous. 

CHARACTER    OF   SUITS    INVOLVED. 

Evidence  as  to  the  weather  is  a  factor  in  a  great  variety  of  cases, 

both  civil  and  criminal.  The  civil  cases  are  largely  personal  injury, 

damage  to  perishable  goods  by  freezing  or  rain,  and  loss  by  fire.  The 
criminal  cases  are  usually  confined  to  murder  trials.  The  claims  for 

damages  to  perishable  goods  are  almost  always  settled  outside  of 

3     A 1903   20 
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court,  iiiforiuutioii  as  to  tlie  existing  weatlier  conditions  having  been 
secured  by  both  sides,  and  exact  data  as  to  damage  done  and  the  liability 

of  the  carrier  being  understood.  In  personal-injury  cases,  however, 
the  chances  for  settlement  are  r»ot  as  favorable,  especially  as  a  great 
many  of  these  suits  are  unwarranted,  the  plaintitls  often  having  fio  just 
claim  whatever.  It  is  believed  that  of  all  the  cases  where  weather 

records  are  produced  in  court  by  observers  90  per  cent  at  least  are  in 

l)ersonal-injury  cases,  and  generally  in  the  interests  of  the  defendant 
corporations  or  municipalities. 

PURPOSE    OF   INTRODUCING    RECORDS. 

It  is  quite  possible  for  an  official  of  the  Weather  Bureau  to  appear  in 

court  with  the  records  and  give  testimony  without  knowing  the  charac- 
ter of  the  suit  on  trial.  The  observer  may  even  not  know  what  the  attor- 

ney is  endeavoring  to  prove  by  his  records  and  evidence.  Attorneys 
generally  arrange  to  put  him  on  the  stand  immediately  upon  his  arrival 
in  court,  and  he  is  excused  after  his  testimony  has  been  given. 

The  writer  was  once  called  into  court  to  testify  as  to  the  velocity  of 
the  wind,  the  attorney  thinking  a  velocity  of  18  miles  per  hour  to  be 

high.  Some  attorneys  seem  to  be  ignorant  of  many  well-known 
meteorological  facts,  but  there  are  many  lawyers  practicing  who  have 
had  the  weather  records  in  court  so  often  that  they  have  a  complete 
understanding  of  them  and  a  considerable  knowledge  of  meteorology. 
These  men  are  generally  connected  with  municipalities,  railroads,  and 

street  railways,  and  they  are  constantly  engaged  in  personal-injury 
litigation.  When  accidents  occur  by  reason  of  a  street  car  running 
into  somebody  or  something,  the  question  arises  as  to  whether  the 
rails  were  slippery  so  that  the  car  could  not  be  stopped.  This  fact  is, 
of  course,  important  in  an  action  for  damages.  A  slippery  rail  can  be 

caused  by  "sweating,"  but  it  is  generally  due  to  recent  rain.  Often, 
even  when  the  rainfall  has  ended  several  hours  before  the  accident, 
the  relative  humidity  and  other  atmospheric  conditions  may  be  such 

as  to  prevent  evaporation  of  the  moisture  or  ''drying  up"  of  the  rail. 
An  observer  was  once  called  in  a  case  in  which  it  was  alleged  that 

the  plaintiff  had  been  injured  by  being  pitched  through  the  open 
window  of  a  car.  It  was  claimed  that  on  account  of  the  raw,  cold 

weather  the  plaintiff*,  a  woman,  was  endeavoring  to  shut  a  window  as 
the  car  reached  a  curve,  and  she  was  suddenly  thrown  headlong  into 

the  street.  The  railwa}^  introduced  the  weather  record  to  show  that 
it  was  a  warm,  sunny,  and  pleasant  day,  and  that  there  was  no  occasion 
for  shutting  the  window. 

Evidence  as  to  the  existence  of  snow  and  ice  is  often  very  important 
in  showing  that  the  street  and  sidewalks  were  slippery.  It  is  contended 
that  litigants  often  bring  suit  for  injury  alleged  to  have  been  received 

in  falling  off  a  street-car  platform  or  step,  when,  as  a  matter  of  fact, 
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tlio  injury  was  incurred  in  slippiiif^  on  the  icy  ground,  after  having/ 
safely  alij^hted  from  the  car. 

'*An  icy  Htreet  or  nidewalU"  is  freiiueiitly  the  defense  of  a  nuiiiici- 

pality  when  chiini  is  made  (hat  an  injuiy  has  bc^en  caused  throu<rh  a 

did'i'.cti ve sidewalk.  I n  such  a  case  the  ar^aiment  is  f recjuently  advanced 
that  the  piaintill  slipped  and  fell  on  the  ice  rather  than  into  a  hole,  as 

claimed.     This  is  what  is  generally  known  aw  a  '^  snow-and-ice  defense." 
The  defendants  more  frequently  call  the  observer  into  court,  as  the 

records  seem  more  generally  to  suit  their  side,  yet  it  is  exceptional 

now  that  both  sides  are  not  fully  informed  as  to  the  weather  and 

character  of  th(i  streets  at  the  time  of  the  accident.  'J'he  testimony  of 
the  observer,  therefore,  is  usually  no  surprise  to  the  lawyer  on  the 

opposite  side;  because  if  he  has  properly  prepared  his  case,  he  has 

already  been  advised  of  the  weather  conditions  shown  by  the  official 

record.  It  may  be  said  that  both  sides  secure  the  information,  and 

then  if  it  has  any  particular  bearing  one  or  the  other  attorney  calls  the 
observer.  It  has  happened  that  both  sides  have  summoned  the  official 

in  the  same  case,  each  apparentl}^  seeing  an  advantage. 
Occasionally  the  weather  records  are  desired  in  court  when  the 

weather  itself  may  have  had  no  direct  influence  on  the  accident.  In 
such  an  event  the  testimony  is  of  value  simply  to  disprove  the  evidence 

given  by  the  witness  on  the  other  side.  For  instance,  on  cross-exam- 
ination persons  may  state  that  the  weather  was  clear  and  warm,  whereas 

the  records  mav  show  that  it  was  snowy  or  rainy  and  cold.  Careful 

lawyers,  as  stated,  generally  go  into  such  matters  with  their  witnesses 

before  placing  them  on  the  stand,  because  if  it  is  shown  that  a  single 
false  statement  has  been  made,  the  entire  testimony  of  the  witness  is 

invalidated.  It  has  been  said  that  evidence  given  b}^  an  observer, 

a})solutely  impartial  as  he  must  be,  is  sufficient  to  nullif}^  the  state- 
ments to  the  contrary  made  by  a  dozen  prejudiced  witnesses. 

The  visibility  of  the  atmosphere  has  an  important  bearing  upon  many 

lawsuits.  The  condition  of  the  air,  whether  foggy,  snowy,  rain}',  or 
smoky,  often  figures  extensively  in  the  trial  of  cases  where  collisions 
occur  either  on  land  or  water.  The  question  often  arises  whether  there 

was  light  enough  to  see  a  path  or  a  hole  in  the  street,  or  some  obstruc- 
tion. An  observer  is  often  asked  to  state  an  an  expert  the  strength  of 

light  prevailing  under  certain  conditions.  In  criminal  trials  such 
testimony  is  often  desired. 

The  wind  records  are  often  used  during  trials  involving  damage  by 
wind,  such  as  the  blowing  down  of  buildings,  superstructures,  and 

flagstaffs,  the  wrecking  of  vessels  on  the  lakes  and  ocean,  etc.,  and  sel- 
dom is  a  suit  for  damage,  caused  by  high  wind,  tried  in  any  of  the 

large  cities  that  the  weather  recx^rds  are  not  called  into  court.  In 
marine  disasters,  due  to  stress  of  weather,  it  is  important  to  know 

whether  storm  warnings  were  displa^'ed  before  the  vessels  left  port. 
Should  the  warnings  of  the  storm  have  been  especially  pronounced, 
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ami  vessel  uiasters  advised  to  remain  in  port,  responsibility  for  catastro- 

phe would  surely  rest  with  the  ship's  company. 
During"  a  severe  thunder  s(|uall  one  afternoon  in  the  summer  of 

ISDoalarge  pleasure  harj^e  was  wrecked  in  Lonj^  Island  Sound.  S<;v- 
eral  persons  lost  their  lives  and  many  suits  against  the  owners  of  the 
boat  resulted.  They  were  tried  in  a  United  States  circuit  court. 
There  was  no  Weather  Ikireau  station  in  the  inunediate  vicinity  of  the 

accident.  The  Weather  Bureau  records  from  New  Haven,  Conn., 

across  the  sound,  showed  that  the  squall  was  felt  there  very  severely, 

but  in  New  York  City,  on  the  other  side  and  a  little  farther  away,  the 

storm  did  not  attain  to  any  great  force.  The  observer  in  charge  of 
the  New  Haven  station  was  summoned  by  the  defendants  with  his 

records,  and  he  found  on  arriving-  at  court  that  the  observer  in  New 
York  City  had  been  called  to  testify  for  the  other  side.  One  attorney 

had  endeavored  to  Jipply  the  New  Haven  conditions  to  the  scene  of 
the  accident,  while  his  opponent  claimed  that  the  weather  in  New 

York  more  nearly  applied.  As  these  storms  in  summer  are  local, 
neither  record  could  be  of  much  value,  but  the  instance  is  referred  to 
in  order  to  show  under  what  circumstances  the  weather  records  are 

sometimes  produced  in  court.  In  twenty  years'  service  it  is  the  only 
instance  when  the  writer  found  a  worker  in  his  own  field  on  the  other 

side  of  a  case  in  court. 

The  direction  and  velocity  of  the  wind  have  also  an  important  bear- 
ing upon  losses  by  tire  as  well,  when  it  is  claimed  that  the  tire  originated 

from  an  engine,  or  some  other  avoidable  cause.  A  suit  for  many 
thousand  dollars  was  once  brought  by  the  owners  of  some  property  in 

Chicago  against  a  railroad  company,  the  claim  being  that  the  sparks 
from  one  of  the  engines  set  the  tire.  The  Weather  Bureau  records, 
however,  showed  that  there  was  a  brisk  wind  blowing  directly  away 

from  the  property  and  toward  the  railroad,  and  the  matter  seemed  so 

plain  to  the  presiding  judge  after  the  observer  had  testified  that  he 
ordered  the  jury  to  bring  in  a  verdict  for  the  defendant. 

Frequently,  during  windstorms  signs  are  blown  down  and  injuries 

inflicted  on  passers-by.  Most  serious  disasters  have  occurred  through 
the  force  of  the  wind,  and  it  may  be  desired  to  show  that  no  one  is 

responsible  for  the  injuries  received  in  such  cases,  but  that  the  calamity 
was  due  to  an  act  of  Providence. 

The  act  of  Providence  (the  legal  term  being  actus  Dei)  is  indeed  the 

favorite  argument  heard  in  many  trials,  whether  it  be  the  overflowing 
of  a  sewer  through  extraordinary  rainfall,  or  the  cessation  of  building 

operations  on  account  of  prolonged  wet  weather,  or  severe  cold.  In 
all  such  cases  the  weather  man  is  needed.  Probably  no  claim  for 

injuries  received  through  the  falling  of  a  building  in  the  track  of  the 
St.  Louis  tornado  or  the  Galveston  flood  would  receive  attention  in  any 

court  of  law.  Suits  for  damages  received  in  storms  of  less  severity, 

but  of   great  violence,   often  reach   the   courts,    and   the   defendant 
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eiuleavurs  to  show  that  the,  accidcjit  occurred  tliroiij^li  no  fault  of  hi.s, 

butthrout^h  coiulitions  beyond  liunum  control.  Thcn^  is,  of  coiiisc,  a 

point  beyond  wliicii  huniaii  elloi't  can  not  j^o.  Wlu^n  accid(Mits  occur 
in  spi((»  of  all  care  and  endeavor  tliey  can  be  blain(ul  to  no  one.  The 
line  of  demarcation  is  not  well  delined.  Kvidence  introducfjd  to  tlie 

eUVct  that  the  accident  occurred  dnrino-  an  unusual  and  even  rernnrk- 
able  storm  always  has  mwch  weight  with  the  jury. 

P^vidence  is  sometimes  desired  in  case  of  damage  by  lightinng. 

Several  years  ago  a  building  in  Illinois  collapsed  during  a  si^veie 
thunderstorm.  It  was  insured  against  loss  i)y  lightning,  but  not 

against  loss  by  wind.  The  owner  claimed  full  insurance  on  the  ground 

that  the  destruction  of  the  house  was  caused  by  a  bolt  of  lightning. 

The  matter  was  placed  in  the  hands  of  an  adjuster,  and  he  in  turn 

called  to  his  assistance  a  professor  then  in  charge  of  one  of  the  prin- 
cipal Weather  Bureau  offices.  By  nmtual  consent  the  decision  was 

left  to  this  ofticial. 

The  subject  of  rainfall  was  important  in  a  peculiar  way  in  a  trial  in 

Connecticut  several  years  ago.  A  burglary  had  been  attempted  one 

night  in  a  prominent  residence,  and  the  occupants  believed  that  they 
recognized  as  the  intruder  their  own  coachman,  who  lived  near  by  in 

the  stable.  A  thunderstorm  with  heavy  rain  prevailed  at  the  time, 

and  shortly  afterwards  the  officers  who  had  been  summoned  put  the 
coachman  under  arrest.  He  denied  the  charge  and  called  attention  to 

the  fact  that  his  shoes  were  not  wet  and  muddy.  During  the  trial  the 

weather  records  were  produced,  showing  heavy  rain  at  the  time,  and 

the  jury  concluded  that  it  was  a  case  of  mistaken  identity,  and  the 

prisoner  was  discharged. 

IMPORTANT   INSTANCES    WHERE    RECORDS    HAVE    BEEN    USED. 

The  storm  which  wrecked  the  cit}^  of  Galveston  on  September  8, 
1900,  afterwards  passed  northward  with  greatly  diminished  energy. 
On  reaching  Kansas  it  began  to  redevelop  and  gain  new  strength,  and 

after  chanefino-  its  course  toward  the  northeast  it  was  centered,  on  the 
morning  of  September  11,  over  Iowa.  On  that  day  it  crossed  the 

Great  Lakes  with  hurricane  force,  causing  considerable  damage  to 

shipping  and  other  property  along  its  track.  The  wind  reached  an 
extreme  velocity  of  90  miles  per  hour  at  Chicago.  The  gale  carried 

Hway  the  top  of  a  freight  car  and  laid  it  down  on  a  railroad  track 

before  an  express  train  which  was  passing  at  the  time.  A  bad  wreck 
resulted,  and  all  the  cars  left  the  track,  but  on  account  of  the  sandy 

soil  no  serious  injuries  were  reported.  But  one  suit  for  damages  wa« 
filed  against  the  railroad  on  account  of  this  wreck.  At  the  trial  the 

writer  appeared  with  the  wind  records  of  the  Chicago  Weather  Bureau 

fetation.  He  was  recjuired  to  tra<-e  the  track  of  the  storm  from 
Galveston  to  the  Lake  region,  the  purpose  of  the  attorney  for  the 
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niilvvay  plainly  beiu^  to  impress  upon  the  minds  of  the  jury  that  the 

storm  which  caused  the  accident  was  the  ''(ialveston  storm,"  and  in 

this  he  was  apparently  successful,  as  a  verdict  of  ''not  guilty"  was 
returned.  In  this  case  no  actual  wind  observations  were  taken  within 

40  miles  of  the  scene  of  the  accident,  but  the  observer  was  able  to 

state,  basing  his  information  upon  the  general  conditions  as  shown  ))y 

the  telegraphic  observations,  that  the  storm  was  probably  as  severe  at 

the  i)lace  of  the  wreck  as  at  Chicago. 

In  April,  1902,  a  storm  moved  over  the  Middle  Western  States, 

attaining  at  Chicago  about  the  same  velocity  as  the  more  noted  storm 

of  September,  1900.  At  one  place  in  Indiana  the  wind  reached  such 

force  during  the  night  as  to  start  in  motion  an  empty  box  car  stand- 

ing on  a  railway  siding.  The  car  was  carried  onto  the  main  ti-ack 
and  ran  for  2  miles  without  being  observed,  owing  to  the  darkness. 

It  finally  collided  with  a  passenger  train,  and  a  very  bad  accident 
occurred,  several  persons  being  killed  and  a  number  wounded.  The 

writer  recently  appeared  with  the  records  as  a  witness  in  behalf  of  the 

railway  company  in  one  of  the  suits  which  resulted.  The  railway 

company  did  not  hope  to  escape  a  penalty  in  this  case,  as  it  was  shown 
that  the  derailing  switch  had  permitted  the  car  to  pass  from  the  siding 
to  the  main  track.  It  was  simply  expected  that  the  evidence  as  to  the 

severity  of  the  storm  Avould  lessen  to  some  extent  the  amount  of  the 

damages  awarded  by  the  jury,  and  in  the  effort  some  measure  of  suc- 
cess was  gained.  In  such  cases  a  witness  is  obliged  to  say  more  than 

what  is  actually  stated  in  the  record.  He  must  state  whether  condi- 
tions reported  as  prevailing  at  the  observatory  were,  in  his  opinion, 

the  same  1  or  40  miles  distant. 

Voluntary  observers*  reports,  usually  being  in  every  county,  are 
occasionally  used  in  court  to  show  the  character  of  the  weather,  and 

they  have  been  accepted  as  evidence  in  the  courts  of  Chicago  when 

l)roduced  by  the  writer.  Several  tiuies  through  these  reports  data 

have  been  prepared  and  produced  as  to  the  temperature  along  the 
route  of  shipment  of  perishable  freight  from  1,000  to  3,000  miles  in 

length. 

Not  until  recently  did  the  writer  appear  in  court  in  a  case  in  which 

damage  to  crops  was  alleged.  In  a  suit  which  was  tried  in  October, 
1903,  the  defendant  endeavored  to,  show  that  the  constant  and  heavy 
rains  in  the  Middle  Western  States  interfered  with  harvesting  and 

spoiled  the  plaintiff's  crop,  and  that  there  was  no  manipulation  of  the 
market. 

Weather  Bureau  records  have  figured  in  some  of  the  most  notable 

murder  trials.  An  observer  was  called  by  the  defense  in  a  murder 

trial  in  order  to  show  that  the  night  the  victim  disappeared  was  dark 

and  threatening.  It  was  expected  that  this  evidence  would  contradict 

that  given  b}^  two  witnesses  for  the  prosecution,  who  testified  that 
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they,  hUIk)u<i;Ii  distant  Hcveral  hundred  feet,  saw  the  accused  take  the 
victim  into  a  factory.  TcHtiniony  of  this  nature  is  used  in  connection 

with  the  identity  of  alletj^cd  criminals,  and  observers  are  even  asked 

occasionally  whether  nndci-  critain  conditions  it  would  he  possible 
t-o  identify  or  see  a  j)erson.  Such  opinions  aie  most  diflicult  to  ̂ i\e, 

and  a  conaervative  otlicial  will  be  very  slow  in  venturinj^  an  o[)inion 

in  such  a  matter  if  the  ground  appears  to  be  debatable. 

In  another  nuirder  trial  evidence  as  to  temperature  ordy  was  intro- 
duced by  the  prosecution.  Jt  was  desired  to  show  that  it  was  possible 

to  keep  the  body  of  the  murdered  man  for  a  month  in  midwintci' 
without  attracting  attention.  It  was  shown  that  the  weather  certain!}- 
was  cold  enough,  as  the  temperature  was  near  zero  during  the  entire 

period. 
Reference  has  been  made  in  this  paper  only  to  cases  of  which  the 

writer  has  special  knowledge,  but  the  weatlier  records  have  been  used 

during  recent  years  in  many  other  notable  trials. 

EXPERT    TESTIMONY. 

An  observer  is  frequently  called  upon  to  sa}^  what,  in  his  opinion, 

would  be  the  effect  when  certain  conditions  prevailed — perhaps  to 
estimate  the  pounds  pressure  during  a  gale  of  wind  against  a  car  or 
the  side  of  a  building.  He  may  even  be  asked  for  an  opinion  as  to 

certain  matters  that  can  not  be  definitely  calculated,  such  as  the  pressure 

against  evcr}^  part  of  a  huge  banner  stretched  across  the  street,  where 
the  complications  are  so  mao}^  that  estimates  are  valueless.  The 
opinion  of  the  meteorologist  is  sought  not  only  as  to  the  character  of 

the  conditions,  but  also  as  to  their  effect,  whether  the  phenomena 

were  unprecedented  or  extraordinary,  and  how  frequently  they  had 

previously  happened.  A  comparison  between  the  unusual  and  the 

average  conditions  is  often  made.  The  position  of  a  Weather  Bureau 

official  in  such  matters  is  consequently  very  important,  as  henuist  give 

his  evidence  with  great  care.  He  must  be  absolutely  unbiased  and 

thoroughly  fair  to  both  sides. 

Upon  the  competenc}^  of  the  observer,  both  as  regards  technical 
knowledge  and  his  acquaintance  with  climatic  peculiarities,  depends 
the  value  of  his  interpretation  and  amplification  of  the  records  he  is 

called  upon  to  produce.  He  nmst  be  able  to  apply  the  data  in  his 

possession  to  the  needs  of  the  particular  case  upon  which  he  is  in 

attendance;  and  above  all  he  nuist  maintain  entire  self-possession  and 

self-confidence  when  subjected  to  searching  examination  and  cross- 
examination  that  is  often  made  with  a  view  to  test  the  value  of  hLs 

evidence  as  an  expert  in  meteorological  science. 

Such  work  is  not'objectionable,  and  int(^lligent  service  on  the  witness 
stand  is  a  distinct  gain  to  the  Weather  Bureau  and  to  the  connnunity. 
The  truth  is  what  is  desired,  and  weather  observers  have  doubtless 
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often  perfoniuid  in  courts  of  law  important  and  valuable  service  in 

discrediting'  manufactured  evidence  hy  stating  tlie  facts  as  observed 
without  any  fear  of  controversion.  The  relations  between  the  judiciary 
and  the  bar  on  the  one  side  and  the  Weather  Bureau  on  the  other 

seem  to  be  mutually  agreeable.  The  value  of  the  Weather  Bureau 

records  is  appreciated,  and  thorough  cooperation  is  acknowledged. 

With  the  increase  in  the  number  of  observing  stations  and  more  com- 
prehensive and  complete  meteorological  data  at  hand,  the  weather 

service  will  naturally  be  a  still  more  important  factor  in  the  settlement 
of  claims  and  the  trial  of  suits  in  which  the  question  of  the  weather 

in  any  of  its  phases  enters. 



INSECT  INJURIES  TO  HARDWOOD  FOREST  TREES. 

By  A.  D.   Hopkins, 

In  < 'harge  of  Forest  fiuect  Investic/ationn,  Division  of  Knlornuof^jj. 

Extent  of  Damage   DEiERMiiSEi)  by  Special  Investigations. 

Within  recent  years  the  writer  has  conducted  investigations  in  the 

principal  hardwood  forests  of  the  country  for  tlie  purpose  of  deter- 
mining the  extent  and  character  of  damage  caused  by  insects,  and 

especially  that  which  results  in  direct  losses  to  the  owners,  manufac- 
turers, and  consumers  of  hardwood  forest  products.  This  resulted  in 

iinding  that  oaks,  chestnut,  hickories,  maples,  birches,  wahuits,  cherry, 

tulip  or  yellow  poplar,  gums,  and  others  of  our  principal  hardwood, 

or  broad-leaved,  timber  trees  are  damaged  to  a  far  greater  extent  than 

is  realized  by  the  casual  observer.  A  large  percentage  of  the  hard- 
wood timber  in  nearly  all  of  the  States  east  of  the  Rocky  Mountains 

is  affected,  and  the  average  annual  losses  from  this  source  we  would 
estimate  at  between  15  and  20  million  dollars.  There  is  not  only  a 

direct  loss  to  owners  of  forests,  and  manufacturers  and  consumers 

of  forest  products,  but  the  continued  depredation  is  contributing  to 

the  rapid  depletion  of  the  available  hardwood  timber  supply  of  the 
country. 

The  Character  of  Insect  Injuries  to  Living  Forest  Trees. 

The  character  of  insect  injuries  to  living  forest  trees  may  be  discussed 
under  two  distinct  heads: 

(1)  Injuries  which  cause  the  death  of  the  trees. 

(2)  Injuries  to  the  wood  which  do  not  materially  afl'ect  the  vitality 
of  the  trees,  but  cause  serious  defects  in  the  parts  which  furnish  com- 

mercial products. 

There  is  also  great  loss  from  insect  injuries  to  felled  timber,  saw 

logs,  round  and  sciuarc  timber,  lumber,  and  otiier  crude  products,  but 

tlu'  limited  space  allotted  here  will  not  permit  a  discussion  of  this 
phase  of  the  subject. 313 
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INJUUIKS    WHICH    CAUSE   THE    DEATH    OF   TKEEH. 

The  principal  insect  injuries  which  result  in  the  deatli  of  trees  are 

burrows  through  and  beneath  the  living  bark  of  the  trunks.  'J'here 
are  two  distinct  classes  of  these  injuries,  one  caused  by  bark-boring 
beetles,  the  other  by  bark-boring  larvse  or  grubs. 

INJURIES    BY    BAKK-BEETLE8. 

The  adults  of  this  class  of  enemies  bore  into  and  beneath  the  bark 

for  the  purpose  of  excavating  galleries  in  which  to  deposit  their  agga. 
These  galleries  are  the  primary  injury  which  weakens  the  vitality  of 
the  trees,  while  the  secondary  or  larval  mines  complete  the  girdling 
process  which  kills  them. 

INJURIES    BY    BARK-BORING    GRUBS. 

This  class  of  injuries  is  caused  by  larva?  which  hatch  from  eggs 
deposited  by  the  adult  insects  in  the  outer  bark,  and  never  in  burrows 
beneath  it;  therefore  the  burrows  made  through  the  living  inner  bark 

by  the  young  not  onl}^  cause  the  primary  injury,  but  complete  the 
girdling  process. 

The  form  of  the  burrows  or  galleries  is,  as  a  rule,  sufficient  to  iden- 
tify at  once  the  class  to  which  a  given  injury  belongs,  and  very  often 

is  sufficient  to  identity  the  insect. 

Bark-Bketle  Injuries  to  Hickory  Trees. 

Within  recent  years  the  dying  of  hickory  trees  has  attracted  consid- 
erable attention,  especially  in  the  northern  tier  of  States,  from  Wis- 
consin to  Vermont.  The  trouble  also  extends  southward  through  the 

Atlantic  and  Eastern  States  as  far  as  central  Georgia  and  westward  to 
Missouri.  Thousands  of  trees  have  died,  and  in  some  sections  nearly 
all  of  those  in  forests,  parks,  and  on  farms  hav^-  perished.  This  is 
causing  a  serious  loss  not  only  of  a  valuable  timber  product,  but  of 
shade  trees  and  the  crop  of  nuts,  which  latter,  in  some  sections,  is  of 
considerable  importance,  both  as  a  commercial  product  and  for  home 
consumption.  This  dying  of  the  hickories  has  been  found  in  every 
case  investigated  to  be  the  result  of  injuries  to  the  buds  and  twigs  and 

to  the  bark  of  the  branches  and  trunks  by  the  hickory  bark-beetle 
{Scolyius  Jf-spinosus  Say). 

THE    HICKORY    BARK-BEETLE. 

The  hickory  bark-beetle  is  a  short,  stout,  shining  black  or  reddish- 
brown  beetle,  averaging  3.6  millimeters  (0.14  inch)  in  length.  The 
wing  covers  are  short  and  project  over  the  abdomen,  which  in  the 
males  is  excavated  beneath  and  armed  with  four  rather  promment 
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spines,  wliicli  Hut^^^o.st  its  tcM'hnical  iiaino.  It  ai)j)cars  on  (lie  vvinjr  fioiii 

jNIiiy  to  Auousl.  ii!i(l  hon^ins  its  atta<k  on  lli»'  living  trees  at  the  base  of 

(he  huds  and  leaves,  apparently  foi"  tlic  piirj)Ose  of  obtaining  food; 
hitei  it  enters  i\w  bark  of  the  larj^cr  brancln^s  and  top  of  the  trunk  and 

excavates  short  loni^itudinal  burrows  (lit;-.  '^7,  a)  in  the,  irnier  baik  and 
surface  of  tlie  wood.  The  egJ4X,  which  are  placed  alon<^  th(^  sides  of  this 

])riinary  gallery,  hatch  int-o  small  white  i^rubs,  or  larvai,  which  burrow 
at  right  angles  through  the  inner  bark  and  groove  the  surface  of  the 

wood  (lig.  27,  b).  The  broods  of  larvai  pass  the  winter  in  these  brood  gal- 

leries, and  the  transforma- 
tion to  the  adult  takes  place 

in  the  s[)ring  in  the  outer 

portion  of  the  inner  bark. 
The  adults  emerge  through 
holes  in  the  out-er  bark  (fig. 

29)  to  continue  their  dep- 
redations on  the  buds  and 

branches  of  other  trees  and 

the  remainder  of  the  trunks 

that  were  not  killed  by  the 

first  attack.  They  com- 
mence to  emerge  about 

the  middle  of  May  in  the 

latitude  of  Morgantown, 
W.  Va. ,  and  two  or  three 
weeks  later  in  the  latitude 

of  Detroit,  Mich.  Indi- 
viduals of  the  hibernating 

brood  continue  to  emerge 

until  August,  and  may  be 

found  excavating  galleries 

and  depositing  eggs  as  late 

as  September.  Thus,  the}^ 
will  be  found  attacking 

trees  all  through  the  sum- 
mer, and  all  stages,  from 

very  young  to  matured  lar- 
vaj,  will  be  found  in  the  })ark  at  the  commencement  of  winter.  In  the 
States  north  of  Tennessee  and  North  Carolina  there  is  evidently  but 

one  generation,  while  farther  south  there  may  })e  two. 

EXTERNAL   CHAKACTEU     OF    THE    INIUKY, 

The  first  indication  of  attack  is  shown  by  the  leaves,  aome  of  which 

die  and  remain  on  the  twigs,  while  others  fall  early  in  the  season. 

Later,  in  July  and  August,  the  larger  branches  or  the  entire  top  may 

Fiu.  27.— Work  of  the  hickory  bark-beetle  on  surface  of 
wood  beneath  the  bark;  a,  primary  gallery;  b,  larval 
mines.     (Original.) 
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(lie,  while  the  Iowlm-  bniiiches  and  trunk  iiiuy  reniiiiii  in  iKJiiiiiii  houlth. 
Sometinie.s  tho  entire  tree  is  killed  the  tirst  sea.son,  but  more  often  the 

lower  portion  dies  from  a  subsequent  attack.  Upon  examination  there 

will  be  found  the  wounds  made  b}'  the  beetles  at  th(3  base  of  the  buds, 
whieli  cause  the  leaves  to  die  or  fall.  Upon  removin*^  the  bark  from 

the  dead  branches  the  characteristic  brood   t'-alleries  will  be  found  in 

Fig.  28. — Complete  brood  galleries  of  the  hickory  bark-beetle  in  surface  of  wood.    (Original.) 

the  inner  bark  and  eno^raved  on  the  surface  of  the  wood  (tigs.  2Y  and  28). 
If  the  tree  is  infested  the  parent  beetles  will  be  found  in  the  primary 

longitudinal  galleries,  and  great  numbers  of  small,  white  grubs  in  the 
larval  burrows  in  the  bark.  If  the  broods  have  emerged,  the  bark  will 

be  found  perforated  with  numerous  small  round  holes,  as  indicated  in 

fig.  29. 
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Mirillol)    OK    <.()MHA'riN(i    TIIK    INHKtrr. 

The  fact  thiit  there  is  a  sini^le  oi'ncTJitioii  .inniuilly,  Jind  tlnit  the 

^(MH'iations  piusH  the  winter  in  the  immature  stage  in  th(i  haiU,  makes 
it  a  companitively  easy  pest  with  whieh  to  deal.  It  is  only  neeessaiy  to 

determiiH^  whieh  trees  are  actually  infested  at  the  beginning-  of  winter, 
and  to  see  that  these  are  cut  and  the  bark  burned  Ix^fore  t\nt  middhjof 

tiie  followiniif  May.  If  th(^.  gn^ater  number  of  infestc^d  trees  over  a 
considerable  area  are  thus  treated,  the  mimber  of  the  insects  will  be  so 

reduced  that  they  can  not  continue  their  destructive  depredations  on 

living  trees.  It  is  important  to  remember  that  there  is  nothing  to  be 

gained  by  cutting  and  burning  the  old 
dead  treesafter  the  insects haveemerged, 

t)ut  that  it  is  of  the  greatest  importance 
to  locate  all  trees  which  have  died  within 

a  year  from  the  1st  of  June  and  are 
infested,  and  that  these  be  cut  and  the 

insects  destroyed  before  the  1st  of  May 

of  the  year  following  the  death  of  the 
tree.  In  some  cases  it  v/ill  be  advisable, 

when  the  tops  and  Irranches  only  are  dead 
and  infested  and  the  remainder  of  the 

tree  is  living,  to  cut  out  and  burn  the 

infested  top  and  thus  save  the  lower  part 
of  the  tree.  The  broods  can  be  de- 

stroyed without  loss  of  the  wood  by 

utilizing  it  for  fuel  within  the  time 

specified,  or,  if  it  is  desired  for  other 

purposes,  the  bark  can  be  removed  and 

burned  or  the  logs  placed  in  water  until 
the  insects  are  all  dead. 

The  practical  application  of  this  meth- 
od of  cutting  and  burning  the  infested 

trees  was  made  by  the  commissioner  of 

parks  and  boulevards  of  Detroit,  Mich., 
on  Belle  Isle  Park,  in  May,  1903.  A 

great  many  hickories  on  the  island  were 
infested,  and  all  were  threatened  with 

destruction  by  this  insect.  Upon  request  of  the  commissioner, 

addressed  to  the  Department  of  Agriculture,  investigations  were  made 

by  the  writer,  who  recommended  that  the  infested  trees  be  cut  and 

burned  before  the  broods  of  the  beetles  commenced  to  emerge.  This 

plan  was  promptly  adopted,  and  the  cutting  and  burning  of  the 
infested  trees  was  so  thorough  that  no  evidence  of  the  destructive 

work  of  the  beetle  on  the  remaining  trees  has  since  been  observed. 

Fig.  29.— Exit  holes  in  bark  of  hick- 
ory tree  from  which  broods  of  the 

liickory  bark-beetle  have  emerged. 
(Original.) 
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liARK-UEETliK    InJUKIKH    VO    OxtL    TltKKH. 

Ditferent  kiiulrt  of  oaks,  of  sizes  ran^iii^  froiu  a  few  inches  in 

diaiueter  to  larj^e  trees,  are  frequently  found  in  the  woods  dyin^  or 

recently  dead,  witii  no  evidence  of  external  injury.  If,  upon  remov- 
ing the  bark  from  a  place  on  the  trunk  some  4  or  5  feet  above  the 

base  of  one  of  these  trees,  the  innt^'-r  surface  is  found  to  ha  j>rooved 
>vith  great  numbers  of  minute  transverse  burrows,  similar  to  iig.  30,  b, 

which  are  also  faintly  marked  on 
the  surface  of  the  wood,  it  is  the 

work  of  the  oak-destroying  bark- 

beetle  ( Pityophtlioruiii  jn^aiiws:wi Eichh.). 

This  is  an  exceedingly  small 

dark-brown  or  nearly  black  beetle, 
less  than  2  millimeters  (0.08  of  an 

inch)  in  length,  which,  notwith- 
standing its  small  size,  sometimes 

occurs  in  such  vast  numbers  that 

large  oak  trees  are  attacked  and 
killed  by  it  in  a  few  weeks.  It 

passes  the  winter  in  the  adult  and 
larval  stage  in  the  inner  bark  of 
trees  and  limbs  where  it  bred  the 

previous  summer.  It  commences 
to  fly  early  in  the  spring,  and  pre 
fers  to  enter  the  bark  of  trees  re- 

cently felled  or  injured  by  storm 
or  other  causes.  It  also  enters  the 

bark  of  large  and  small  branches 

recently  broken  or  cut  from  living 
trees.  In  the  inner  bark  of  these 

the  parent  adults  excavate  short 

double  transverse  primary  galle- 
ries, from  which  the  broods  of 

Fig.  3o.-Brood  galleries  of  the  oak  bark-beetle,   young  larvaj  excavate  long  lateral 
showing  character  of  primary  gallery  at  b,     mines      (fig.      30),      UD     and      down, larval  or  brood  miues  at  a.  .  i       i       •  i        i  i   /•    n 

through  the  inner  bark,  and  loUow- 
ing  the  bark  fibers  in  such  a  way  that  they  are  difficult  to  recognize. 
Enormous  numbers  of  these  brood  galleries  are  often  found  within  a 
small  area  of  bark.  When  a  large  number  of  trees  and  branches  are 

infested  the  swarms  of  beetles  of  the  first  generation  will  emerge  later  in 
the  summer,  and  if  they  fail  to  find  sufiicient  felled  and  injured  trees  in 
the  right  condition  to  attract  them,  they  will  concentrate  their  attack  on  a 
few  living  trees,  which  soon  perish.  The  leaves  of  such  trees  will  first 
fade,  then  turn  brown,  and  remain  on  the  branches  until  the  next  spring. 
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11  (1k'  tiv,c8  die  late  in  the  suiuiner  the  brooda  of  the  beetled  will 
iviimiii  in  the  b:irk  over  winter,  and  can  easily  be  destroyed  by  felhng 
the  trees,  reniovinjji^  the  ]>ark  from  the  trunks,  and  burninj^  the 

l)ran('li(\s.  'Vhv  removal  of  the  bark  in  the  winter  i.s  .sufHcient  to  kill 
the  ]>roods,  but  it  i.s  easier  to  burn  the  branches  tlian  to  remove  the 

])ark  from  them.  This  work  can  be  done  at  any  time  between 
September  and  the  following  March.     If  the  trees  die  earlier  in  the 

Fiu.  31.— Brood  galleries  of  the  cherry  bark-beetle,  showing  character 
of  primary  galleries  and  larval  mines.     (Original.) 

season  it  will  be  best  to  fell  them  and  treat  as  above  as  soon  as  the 

leaves  commence  to  die,  in  order  to  prevent  the  development  and 
emerging  of  a  possible  second  generation  before  winter. 

It  is  also  im})ortant,  especially  in  farmers'  woodlots,  to  have  all  tops 
and  branches  from  oak  trees  felled  during  the  winter,  piled  and 
burned  between  the  1st  of  May  and  the  1st  of  June.  This  will  allow 
the  spring  brood  to  commence  operations  in  the  bark  of  such  material 
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before  it  is  burned.  All  infested  to[).s  and  bianehes  of  Kiunmer  cuttinj^s 

should  be  destroyed,  and  the  ))ark  removed  from  infested  loiijs  dur- 

in<4'  tile  winter.  Therefore,  clean  forest  mana^(;m(uit  and  the  prompt 
felling  and  removal  of  the  bark  from  dying  trees  will  serve  to  pre\  eut 
serious  harm  from  this  insect. 

Bark-beetle  Injuries  to  Other  Treem. 

The  wild  cherry  is  sometimes  killed  or  seriously  injured  by  the 

cherry  bark-beetle  (Phlcjeophtho'nis  Ihiiinaris  Harris),  but  this  insect 
rarely  attacks  perfectly  healthy  trees,  although  it  is  capable  of  doing 
so.  The  ornamental  double  tiansverse  galbny  of  this  beetle  in  the 

inner  bark  and  grooves  of  the  surface  of  the  wood  will  be  easily 

recognized  by  the  characteristic  form,  as  shown  in  fig.  31,  although 
they  are  seldom  found  so  perfect. 

The  paper  birch  and  other  birches  of  the  north  woods  and  higher 

Allegheny  Moun- 
tains are  sometimes 

killed  by  the  birch 

bark- beetle  {Dryo- 
cmtes  e  i  c  h  h  off  I 

H  o  p  k . ) .  Trees 
slightly  injured  by 

tire,  which  would 
otherwise  recover, 

often  die  from  the 

attack  of  this  insect, 

yet  in  such  trees 
they  breed  in  such 
numbers  as  to  attiick 

living  ones  and  kill 
them.  The  galleries  made  by  this  beetle  and  its  larvie  in  the  inner 

bark  (fig.  8i^)ditfer  from  the  preceding  in  having  no  regular  form,  but 

penetrate  in  all  directions  from  the  main  entrance  and  the  irregular 

primary  galleries. 

The  hackberry  bark-beetle  {Scolytus  muticus  Say),  the  elm  bark- 

beetle  {Ilylastimis  rufipes  Eichh.),  the  mulberry  bark-beetle  {PhloeopJi- 

t  hams  frontalis  Oliv.),  the  ash  bark-beetle  {Mellohius  acideatus  Say — 
tig.  33),  and  a  number  of  otliers  of  this  class  of  beetles,  are  sometimes 
quite  injurious,  but  more  often  are  secondary  enemies  which  attack 
only  injured  trees  and  prevent  their  recovery. 

Oaks,  Chestnut,  Birches,  and  Poplars  Killed  by  Bark-boring  Grubs. 

There  has  been  a  great  mortality  among  the  oaks  and  chestnut  of 
the  Appalachian  region  which  has  been  going  on  for  many  years.  No 
such  large  bodies  of  timber  have  been  killed  in  any  one  year  as  to 
attract  special  attention,  but  scattering  trees  all  through  the  forest  die 
every  year.     In  some  of  the  southern  sections  nearly  all  of  the  larger 

Fi(.i.  32.— Work  of  the  birch  bark-beetle:  primury  galleries  and  hirval 
mines  in  bark.     (Original.) 

\ 
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chestnut  trees  on  thousands  of  square  miles  have  died,  and  in  other 

sections  the  oaks  have  died  to  an  ahinninj,''  extent. 

Upon  investiij^ution  in  dit!'erent  sections  of  the  country  it  was  found 
that  the  oak-destroyiiij^^  hark-bor 'r,  or  two-lined  chiistiuit  borer 

{Af/riiu,^  hill}n<ttui<  \V'2b.),  is  directly  associated  with  the  causes  of  the 
death  of  the  trees. 

The  adult  of  this  destructive  enemy  of  the  oak  and  chestnut  is  a 

slender  blue-black  beetle  with  a  faint  yellow  line  along  the  middle  of 

each  wing  cover.  The  larva  is  a  long,  slender,  thit-hcaded  grub,  which, 
upon  hatching  from  the  Gg^  deposited  in  the  outer  bark,  burrows  in 

the  inner  bark,  through  which  it  extends  long  tortuous  or  zigzag 
mines  (Fl.  XXXIX,  hg.  1).  When  it  occurs  in  numbi^rs  in  a  tree  the 

inner  bark  is  killed  and  the  tree  rapidly  dies.  The  leaves  lirst  fade, 

and  then  dry  up  and  re- 
main on  the  twigs  for 

some  weeks  or  months 

afterwards.  The  insect 

passes  the  winter  in  the 
larval  stage  in  the  outer 

portion  of  the  inner  bark, 

where  in  the  spring  it 
transforms  to  the  adult. 

The  beetles  commence  to 

emerge  in  May  and  June. 
They  deposit  their  eggs 
in  the  outer  bark  of  liv- 

ing trees,  on  stumps  of 
recently  felled  oak  and 
chestnut,  in  trees  struck 

by  lightning  or  injured 
from  other  causes.  They 

breed  in  great  numbers  in  the  bark  of  stumps  and  injured  trees,  and 

by  this  means  are  enabled  to  multiply  sufficiently  to  attack  and  kill 
living  trees. 

METHODS   OF   CONTROL. 

There  is  evidently  only  a  single  generation  of  this  insect  annually, 

and  this  fact,  together  with  its  habit  of  breeding  in  the  bark  of  stumps 
and  injured  trees,  and  in  those  killed  by  it,  together  with  its  habit  of 
transforming  in  the  outer  bark,  suggests  a  practical  method  of  control. 
All  infested  stumps  and  dying  and  recently  dead  trees  should  be  located 

before  the  beginning  of  winter,  or  by  the  1st  of  November,  in  order 

that  the  infested  bark  may  be  removed  from  the  trunks  and  stumps 
and  burned  before  the  1st  of  April. 

Trees   struck   by    lightning  in    May   and   June   furnish   favorable 

Fig.  33.— Brood  galleries  of  the  ash  Uuk-bccUc  in  surface 
of  ash  wood.     (Original. ) 
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conclitioiis  lor  the  multiplication  and  destructive  ravages  of  the  two- 
lined  chestnut  borer;  therefore  all  such  trees,  together  with  those  dying 
from  insect  attack,  should  be  felled  during  the  summer  or  the  winter 
following,  and  tlie  bark  removed  and  burned.  Very  often  such  trees 
can  bo  utilized  for  fuel,  so  that  nothing  is  lost  in  the  operation. 

The  birches,  aspens,  cotton  woods,  and  balm-of-gileads  are  killed  or 
seriously  injuied  by  other  species  of  Ayrilus^  which  have  habits  similar 

to  those  of  the  oak-destroying  bark-borer,  hence  require  the  same 
treatment. 

The  work  of  these  insects  has  been  observed  in  the  birches,  aspens, 

a 
Flo.  34.— Mines  of  a  destructive  bark-borer:  a,  healed-ovcr  mine  iu  cottoawood;  6,  mine  grooved  iu 

surface  of  wood.     (Original.) 

and  cottonwoods   from   Maine   to    West  Virginia,  and    westward  to 
northern  Idaho  and  northern  New  Mexico. 

The  curious  embossed  effect  on  the  surface  of  the  wood  (fig.  34,  a),  on 

trees  which  have  been  infested  or  killed  by  one  of  these  bark-borers, 
is  the  result  of  healed-over  grooves  made  by  the  larva3  in  the  outer 
layers  of  wood  beneath  the  bark  (tig.  34,  h)  when  the  trees  were  living 
and  growing.  Therefore,  these  healed  wounds  furnish  conclusive 
evidence  that  the  trees  are  attacked  while  living.  The  long  winding 
burrows  beneath  the  bark,  as  shown  in  PI.  XXXIX,  fig.  2,  show  how 

the  trees  are  easil}^  girdled  and  killed  when  thickly  infested. 
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INSECT    INJUKIKS    TO    TIIK    WOOD    OF    MVIN(;     TKEKS. 

The  claas  of  injuries  to  the  wood  of  living  trees  known  as  pinhoh'.s 
and  worinholes  cause  an  enormous  loss  of  tlie  best  hardwood  timber. 

Indeed  the  loss  from  this  cause  is  perhaps  far  greater  in  the  aggregate 

tlian  that  resulting  from  the  work  of  the  bark-borers  already  men- 

tioned. Trees  dying  or  dead  from  the  work  of  bark-bon^rs  are  con- 

s})icuous  and  thus  uttract  attention,  while  that  of  the  wood-l)orers  is 
obscure  and  seldom  noticed  until  the  trees  are  closely  examined  or 

felled.  Indeed,  hundreds  of  generations  of  one  of  this  class  of  enemies 

may  breed  in  and  emerge  from  a  tree  during  its  life,  and  the  heartwood 
of  the  trunk  be  rendered  worthless  for  commercial  purposes,  yet  the 

tree  may  continue  to  live  and  grow  and  show  little  or  no  outward 
indication  of  damage. 

Pinhole  Injuries  in  Oak  Wood. 

One  of  the  most  destructive  of  this  class  of  enemies  of  hardwood 

forest  trees  is  the  oak  timber-worm  {Euj)salis  minuta).  This  is  a 
slender  whitish  worm,  or  grub,  full-grown 
examples  of  which  are  less  than  an  inch  long 
and  one-sixteenth  of  an  inch  or  less  in 
diameter  toward  the  middle  of  the  body, 

while  the  segments  toward  the  head  are 
enlarged  to  twice  this  diameter.  The  adult 
is  a  slender  reddish  snout-beetle,  with  black 
markings,  varying  in  length  from  10  to  15 
millimeters  (0.4  to  0.6  inch).  The  beetles 
appear  on  the  wing  in  April  and  May,  and 
are  found  through  the  spring  and  summer 
months  on  or  about  fresh  or  old  wounds  on 

living  trees.  The}^  deposit  their  eggs  in  the 
surface  and  edges  of  these  wounds,  and  the 
minute  young  larvai  bore,  at  first,  almost 

invisible  holes  directlj^  into  the  wood. 
These  burrows  are  enlarged  and  extended 
in  all  directions  through  the  heartwood  until 
the  larvai  have  attained  their  full  growth. 
They  then  transform  to  adults  within  their 
burrows,  to  emerge  the  next  spring  or  summer  and  repeat  tne  process  in 
the  same  wounds,  or  in  the  wood  of  dead  standing  trees  and  the  stumps 
and  logs  of  felled  ones.  Thus,  an  ax  wound  in  the  side  of  a  large, 
sound,  and  healthy  tree  may  result  in  an  attack  by  this  insect,  and  in 

a  few  years  the  entire  heartwood  of  3  or  4  feet  of  the  trunk  is  perfo- 
rated with  the  so-called  pinhole  defects  (fig.  35).  Slight  wounds  by  light- 
ning may,  in  a  like  manner,  result  in  the  wood  of  the  entire  trunk 

being  thus  rendered  worthless  for  stave  timber  or  first-class  lumber. 

Fig.  35.— Pinholes  in  oak— work 
of  the  oak  timber  -  worm. 

(Adapted  from  author's  illus- 
tration.) 
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of  the  chestnut  timber- worm.  (Adapt- 

ed from  author's  illustration.) 

This  insect  breeds  in  ̂ leat  numbers  in  the  trunkn  of  old  dead  trees 

and  in  the  stumps  and  lo^s  of  felled  ones,  and  is  ever  ivady  to  attack 
living  trees  wherever  a  slight  wound  in 

the  bark  olfers  an  opportunity.  It  will 
also  attack  freshly  split  stav(^  l)()lts,  heavy 

unseasoned  lumber,  scfuaied  timbi^r,  and 
the  like,  and  cause  serious  damaj^e. 

The  losses  occasioned  by  the  oak  timber- 
worm  are  enormous  The  tinest  old  trees 

of  the  forest  are  often  found  oy  the  lum- 
bermen so  injured  that  they  are  either 

left  standing  or  after  being  felled  are  left 
in  the  woods.  Saw  logs  which  appear  to 
be  sound  at  the  ends  are  often  found  so 

damaged  in  the  middle  that  they  must  be 
discarded  or  worked  into  cheap  lumber 
and  culls.  Therefore,  the  losses  fall  on 

il,    ''ll|.|\ii|jj[||lll"  .y^/  I  \      the  owner  of  the  forest  and  the  manufac- FiG. 36.-wo^oies in  ehestnut-work    turcr  of   the  crude  products,  while  the 

consumer  loses  in  the  extra  high  prices 

he  must  pay  for  clear  lumber.     Nothing 

can  be  done  toward  remedying  the  damage  already  done  to  standing 

and  felled  timber,  but  the  insect's  habit 
of  breeding  in  dead  standing  and  felled 

oak  trees  and  old  logs  in  the  forests  and 

of   entering  ax   and   other  wounds  in 

living  trees,  suggests  the  importance  of 
clearing  out  and  burning  all  such  waste 

material  whenever  practicable,  and  of 

avoiding  as  far  as  possible  all  unneces- 
sary wounds  to  living  trees.     Indeed, 

the  disposal  of   all  prolific  sources  of 
trouble  from  this  insect  will  always  be 

an  important  feature   in  the  manage- 
ment of   American   hardwood   forests 

and  farmers'  woodlots. 
Pinhole  and  Wormhole  Injuries  to  Chestnut 

Wood. 

Wormholes  in  chestnut  wood  are  such 

a  common  defect  that  no  one  who  has 

had  anything  to  do  with  this  kind  of 
wood  can  have  failed  to  notice  them. 

Indeed,  scarcely  a  chestnut  tree  of  any 
size  can  be  found  in  the  Eastern  hardwood  forests  the  wood  of  which 

does  not  show  more  or  less  injury  of  this  kind,  while  that  of  nearly 

Fig.  37.— Wormholes  in  red  oak— work 
of  the  oak  ourpenter-worm.  (Adapted 
from  photograph.) 
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all  old  trees  is  thickly  perforated.     Tliis  common  defect  (see  fij^.  30) 

is  the  work  of  the  chestnut  timber- worm  i^Lymexijlon  sericeum.  liarr.). 

(■MAUACl'KUI.s'l'lCS    Ol'     rilK    CMIOSTNIT'P    TI M  HKH- WOKM. 

The  chestnut  tinihor-worm  is  ji  curious,  yeilowish-vvhite,  slender 

hirvii,  full-j^rovvn  examples  of  which  are  about  an  inch  lon^.  It  has  a 

hood-like  enlargement  just  back  of  the  head,  and  tlu^  opposite  end  of 

the  ])ody  is  armed  with  a  horny,  dark-brown,  gouge-like  segment,  with 
toothed  edges.  The  adult  is  a  dark-brown,  elongate,  subc^ylindrical 
beetle,  densely  clothed 

with  tine  silky  liairs.  In- 
dividuals vary  from  10  to 

15  millimeters  (0.4  to  0.6 

inch)  in  length. 
The  habits  of  this  insect 

are  quite  similar  to  those 
of  the  oak  timber- worm  in 

breeding  in  the  wood  of 
dead  and  felled  trees  and 

infesting  wounds  in  the 

wood  of  living  ones.  Ife 
also  enters  the  living  trees 
at  the  base  of  dead  or  bro- 

ken limbs,  and  through 
small  or  large  knot  holes 

in  the  trunk.  Very  little 
is  known  of  the  life  his- 

tory except  that  the  adults 
develop  and  emerge  about 
the  time  the  chestnut  is  in 

bloom.  It  is  probable  that 
the  larva  lives  several 

years  in  ics  burrow  before 

transforming  to  the  adult, 
which  would  account  in 

part  for  the  scarcity  of  the 

insects  in  collections.  The  common  occurrence  of  its  work  is  explained 

by  the  fact  that  the  holes  in  the  wood  of  old  trees  may  represent  the 
work  of  many  generations  during  two  or  three  centuries. 

METHODS    OF    PKEVENTINQ    LOSSES. 

In  addition  to  clean  forest  management  and  other  methods  of  combating 

the  oak  timber- worm,  which  are  just  as  applicable  to  this  pest,  it  is  impor- 
tant to  clean  out  the  old  trees  and  encourage  the  growth  of  thrifty  young 

ones,  which  are  less  lia})le  to  attack,  and  to  cut  these  for  poles  or  lum- 

ber as  soon  as  they  reach  a  sufficient  diameter  to  be  protitabl}^  handled. 

Fig.  38.— Work  of  the  Columbian  timber-beetle:  Black  holes 

and  "grease  spots"  in  white  oak.    (Original.) 
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'I'he.  extensive  development  within  recent  years  of  the  industry  of 
nmnufacturing  tannin  extract  from  chestnut  wood  has  made  a  market 

;r---:i 

Fiei.  39.— Work  of  the  Columbian  timber-beetle.   "Steamboats"  in  quartered  or  si»lit  white  oak. 
(Adapted  from  author's  illustration.) 

for  a  large  quantity  of  '*  wormy  "  chestnut  wood  in  some  sections  of 
the  country.  Indeed,  it  is  said  that  the  wood  which  is  badly  perfo- 

rated with  the  wormholes  is  just 

as  g-ood  for  the  purpose  as  the 
uninjured,  if  not  better. 

Carpenter-worm  Injuuikh  to  Oak 
AND  Locust. 

The  very  large  o))long  worm- 
holes  (fig.  37)  commonly  met 
with  in  the  heartwood  of  red 

oak  and  other  oak  trees,  and 

also  in  that  of  the  black  or  yel- 
low locust,  is  usually  the  work 

of  the  so-called  carpenter  worm 
{Prio7wxystus  rohinise,  Peck). 
The  larva3  are  large  white  and 

pink  caterpillars  which  hatch 

from  eggs  deposited  by  stout- 
bodied,  short-winged,  gray 
moths.  The  caterpillars  often 
attain  a  length  of  3  inches  and 
a  diameter  of  over  half  an 

inch.  The  holes  made  by  them 

through  the  heartwood  of  the 

best  part  of  the  trunk  are  some- 
times li  inches  in  diameter  one 

way  by  three-fourths  of  an  inch 
the  other,  thus  causing  serious 
damage  to  the  wood.  These, 

with  other  large  wood-boring 
grubs  of  beetles,  sometimes 
infest  the  top  part  of  the  trunk 

and  larger  branches  of  oak  trees,  where  their  continued  w^ork  results 

first  in  the  dead  and  so-called  "stag-horn"  top,  and  subsequently  in 

:'/■/»'/'/••./ '.7/ 
■'''.w>''''' •••■■'■  .'••'•'.'•' 

' VlUl  ■■'•   •'■  • ''  • 

''•ffl-''"-'    •/•'•/ w' '■;•■■''•■;// 

'Jlifl  V .'  r  f     '  ■  ■  t 

Fig.  40.— Work  of  the  Columbian  timber-beetle  in 

tulip  wood — "calico  poplar."  (Original  from 
photograph.) 
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broken,  docaytul,  and  worthless  truiiUs.  Tlin  great  miinber  of  ''sLag- 

liorn ''  tops  of  the  ohlci-  oak  trees  in  our  forests  everywhere  give  evi- 
dence of  tlie  destructive  work  of  this  class  of  heartwood  borerH. 

MFrrilOMM    OK    CONTROL. 

-■==S^ 

The  only  method  we  have  to  suggest  for  combating  this  insect  is  to 
fell  and  utilize  all  matured  timber  that  show^s  the  sligiitest  indication 
of  disearfed  conditions  of  the  top,  and  clean  up  and  burn  .such  parts  as 

show  evidence  of  being  infested. 

WOKK    OF   THK     COLUMBIAN    TiMBER-BEETLE. 

One  of  the  commonest  wormhole  defects  in  white  oak,  rock  oak, 

beech,  and  tulip  ("  whitewood  "  or  ''  yellow  poplar")  is  one  known  to 
the  lumber  trade  as  grease 

spots,  patch- worm,  or  black 
holes  (tig.  38),  steamboats 

(fig.  39),  etc.,  caused  by  the 
Columbian  timber- beetle 

( Oorlhylus  colu  di  hi  anus 
Hopk.). 

CHARACTER   OF   THE    WORK. 

The  characteristic  features 

of  the  Avormhole  defect, 
which  will  enable  it  to  be 

readily  recognized  in  oak 
and  beech,  are  transverse 
series  of  two  or  more  black 

holes  about  the  size  of  the 

lead  in  an  ordinary  lead  pen-  ̂ ^^-  41-Work  of  Columbian  timber-beetle:   End  of  log, 
..         .  ,                     1        p      i    •        1  showing   evidence  of   serious   damage,  and  how    the 

Oil,  Wltll  a  Streak  or    stained  brood  galleries  made  in  the  sapwood  are  covered  by 

wood     extending'     with      the  subsequent  growths  ol  wood.    (Adapted  from  author's ^           _,                           .       ,  illustration.) 
grain  2  or  3  or  more  inches 

each  side  (as  in  fig,  38).  In  quarter-sawed  oak  or  split  or  sawed 
staves,  a  short  longitudinal  section  of  one  of  these  black  holes  is  seen 

attended  by  the  stained  streak  on  one  side  of  a  thick  or  curly  crrowth 

or  grain  (fig.  39).  It  is  this  form  which  is  called  steamboats.  In 

whitewood  or  yellow  poplar  the  black  holes  are  attended  by  very  long 
black,  greenish,  or  bluish  streaks,  sometimes  5  or  6  feet  long.  When 

this  is  common  in  the  lumber  it  is  called  calico  poplar.  Fig.  40  rep- 
resents the  characteristic  appearance  of  this  defect  greatly  reduced. 

The  appearance  of  the  defect  in  the  end  of  a  log  is  represented  in 

fig.  41,  and  in  the  sapwood  of  a  living  tree  in  tig.  42. 
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The  beetle  vvliich   is  responsible  tor  this  defect  and    th«;  resiiltinj^ 
losses  to  the  lumber  interests  of  this  country,  amounting  to  millions 

of  dollars,  attiicks  the  sapwood  of  the  young, 

living,  healthy  tree,  in  which  the  adults 

excavate  their  brood  galleries  (fig.  4'^)  and 
deposit  their  eggs.  These  hatcli  and  de- 

velop into  beetles,  and  emerge  within  one 

year.  The  next  year  the  operation  is  re- 
peated in  another  place  in  the  same  tree, 

and  so  on  for  hundreds  of  years,  or  as  long 

as  the  tree  lives,  so  that  the  galleries  exca- 
vated in  different  years  and  periods  occupy 

their  respective  positions  in  the  heartwood 

and  sapwood  of  the  full-grown  and  old  tree, 
as  shown  in  fig.  41. 

Nearly  all  the  damage  by  this  insect,  as 
affecting  the  best  part  of  the  trees,  was 

done  50,  100,  200,  or,  in  some  cases,  as 
noted  in  an  old  tulip  tree,  over  400  years 

ago.  The  age  of  each  gallery  observed  in 
the  end  of  the  log  is  easily  determined  by 

counting  the  number  of  annual  layers  of 

Fig. 42.-Worrof  Columbian  timber-  wood  between  the  old  hcaled-over  entrance 
beetle  in  sapwood  of  living  tree,  to  the  galleries  and  the  bark. (Originalfrom  photograph.)  nr-^i  •  ^  i  i-  i.u 

Within  recent  years,  examples  or  the  spe 
cies  which  do  this  work  have  been 

exceedingly  scarce;  consequently 
but  little  evidence  of  its  work  can 

now  be  found  in  the  sapwood  and 

outer  heartwood  of  living  trees. 

Therefore,  there  is  no  remedy  for 

the  old  work,  and  probably  no 

need  of  trying  to  combat  an  in- 
sect which  is  apparently  becoming 

extinct.  The  only  thing  to  do  in 
a  case  of  this  kind  is  to  fell  and 

utilize  to  the  best  advantage  the 

injured  trees,  and  thus  give  the  younger  uninjured  trees  a  better 

opportunity  for  rapid  growth. 

Fig.  43.— Brood  gallery  of  Columbian  timber- 
beetle  in  sapwood  of  white  oak:  A,  inner  bark; 

B,  sapwood;  C,  heartwood;  a-b,  brood  cham- 
ber.    (Adapted  from  author's  illustration.) 



MA(  ARONl    WHEAT. 

By  Jameh  II.  SiiKi'AKi), 

Chemist,  South  Dakota  Experiment  Station. 

VARIETIES   AND    COUNTKIES   OF   COMMEKCUAL   PRODUCTION. 

Macaroni  wheat  is  known  botanically  as  Triticum  durum.^  to  distin- 
guish it  from  ordinary  bread  wheat  or  Triticum  vidgare.  There  are 

many  varieties  of  macaroni  wheat.  Whether  these  all  originated  from 

one  parent  stock  is  not  known,  but  such  a  supposition  is  not  improbable. 
The  durum  wheats  are  grown  in  widely  separated  localities,  and  it  is 

quite  probable  that  long  cultivation  under  certain  climatic  influences 

has  tended  to  emphasize  such  varietal  distinctions  as  are  now  exhibited 

by  these  wheats. 
The  durum  wheats  are  grown  commercially  in  certain  localities  in 

Spain,  Italy,  Algeria,  India,  Russia,  and  Argentina;  and  one  variety, 
the  Wild  Goose,  in  Canada.  In  the  United  States  some  varieties,  such 

as  the  W^ild  Goose  and  the  Arnautka,  have  been  grown  in  a  desultory 
manner  for  a  number  of  years.  The  small  amount  produced  was 
grown  mostly  in  the  Northwest,  but  owing  to  insufficient  information 
as  to  its  properties  and  uses  and  to  a  lack  of  a  regularly  established 
market  it  made  little  headway. 

INTRODUCTION  OF  MACARONI  WHEAT   BY  DEPARTMENT  OF  AGRICULTURE. 

In  1899  the  Department  of  Agriculture  sent  Mr.  M.  A.  Carleton, 
the  assistant  in  charge  of  cereal  investigations,  to  Europe  and  to 
Asiatic  Russia  in  order  to  gain  all  possible  information  in  regard  to 
macaroni  wheat,  and  to  select  such  varieties  as  would  probably  succeed 
in  the  Great  Plains  region,  and  especially  in  the  semiarid  portions, 

where  ordinary  bread  wheats  were  sometimes  at  best  but  an  indiffer- 
ent crop.  Mr.  Carleton  made  a  very  thorough  exploration  and  secured 

a  large  number  of  varieties  of  the  durum  wheats,  many  of  them  being 
in  small  quantities  only,  for  scientific  investigations.  But  from  the 
Russian  provinces  north  of  the  Sea  of  Azov,  the  home  of  the  best  of 
the  macaroni  wheats,  where  the  climatic  conditions  })ear  a  striking 
resemblance  to  those  of  the  Great  Plains,  he  secured  a  number  of 
bushels  of  the  best  varieties,  such  as  the  Kubanka,  the  Velvet  Don,  and 
the  Yellow  Gharnovka.     These  wheats  the  Department  of  Agriculture 
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distributed  to  ̂ lowera  in  suitable  localities,  thereby  iucreasiiig  the 
stock.  It  was  the  privilege  of  the  writer  to  assist  in  propagating  some 
of  these  varieties,  thus  affording  him  an  opportunity  to  make  an  early 
acquaintance  with  them  under  field  conditions.  The  crop  secured, 
together  with  two  fresh  importations,  was  distributed  in  1901  to  the 
farmers  of  the  Northwest  through  the  ex[)eriment  stations  of  the 

various  States.  In  the  spring  of  1900  the  Northwestern  State  experi- 
ment stations,  in  cooperation  with  the  Department  of  Agriculture, 

undertook  the  exhaustive  study  of  the  new  wheats.  In  this  work  the 
South  Dakota  station  has  taken  an  active  part,  and  the  writer  has  had 

occasion  to  make  a  critical  study  of  the  chemical  and  milling  pi'oper- 
ties  of  the  different  varieties. 

INCREASE    IN    THE    PRODUCTION    OF   MACARONI    WHEAT. 

Since  the  Department  of  Agriculture  undertook  the  work  the 
production  of  macaroni  wheat  in  the  Northwest  has  increased  with 
astonishing  rapidity.  The  estimated  crop  of  the  two  Dakotas  alone 
during  the  season  of  1903  is  10,500,000  bushels.  Perhaps  no  other 
now  crop  has  been  so  warmly  welcomed  by  farmers  in  the  regions 
suitable  to  its  growth.  The  reason  for  this  is  found  in  the  splendid 
adaptability  of  these  new  wheats  to  the  climatic  and  soil  conditions  of 

the  Great  Plains  region.  Macaroni  wheat  thrives  in  abundant  sun- 
shine, does  not  require  a  large  amount  of  moisture,  resists  vigorously 

the  attacks  of  the  smuts  and  rusts,  and  is  a  strong  grower,  yielding 
largely  (from  25  to  100  per  cent)  in  excess  of  the  ordinary  bread 
wheats,  which  often  produce  indifferent  crops  in  the  semiarid  regions 
of  the  Northwest. 

The  several  varieties  of  macaroni  wheat,  while  differing  widely  in 
their  chemical  and  milling  properties,  nevertheless  possess  many  traits 
in  common.  They  have  strong  straws,  which  prevent  lodging;  also 

heavy  and  somewhat  persistent  chaff',  furnished  with  long  beards, 
which  protect  the  kernels  from  the  fierce  heat  of  the  sun  and  prevent 

shattering — a  grave  objection  to  our  common  blue-stems. 

METHODS   OF    CULTIVATION. 

The  cultivation  of  these  new  wheats  requires  little  variation  from 
the  methods  employed  in  growing  ordinary  spring  bread  wheats. 
The  same  soils  answer  admirably;  sowings  are  made  at  the  same  time 
in  the  spring,  and  the  preparation  of  the  soil  is  the  same.  It  is 
probable  that  some  varieties  can  be  converted  into  winter  wheats 
farther  south.  Owing  to  the  large  kernels  of  tlie  macaroni  wdieats, 
and  to  the  fact  that  they  do  not  stool  so  freely,  5  pecks  per  acre  are 
sown  on  good  rich  soil,  while  a  poorer  soil  requires  at  least  6  pecks. 
Before  harvesting,  the  grain  is  allowed  to  ripen  fully,  and  if  it  can  be 
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thiashed  without  .suflVriii^  from  ruins  the  (jiuilil y  of  (he  ̂ lain  is  inuch 

improNcd.  It  is  better,  therefore,  to  thrash  dii-ectly  from  the  shock, 
wlieij  i)()ssil)le.  When  the  wheat  is  first  stiicki^.d,  before  thrashinjr^  it 
should  be  allowed  to  ̂ o  (Juout^h  the  usual  sweating  process  and 

beconu*.  thoroughly  dry,  otluMwiso  it  will  oflei*  some  difliculty  in 
thrashin<i.  In  any  event,  the  thrasher  must  have  a  full  set  of  concave 
teeth,  and  the  sieves  must  be  so  arranged  that  f)roken  heads  and  white 

cai)s  are  fjiithfully  returned  to  the  cylinder  for  a  second  beating; 

otherwise  much  grain  will  be  lost  in  the  straw. 

CLASSES   OF    MACARONI    WIIKAT. 

It  has  been  found  convenient  while  investigating  the  difi'ercnt 
varieties  of  macaroni  wheat  to  divide  them  into  three  classes:  First, 

the  Northern  or  Russian  varieties;  second,  the  Southern  or  Mediter- 
ranean; and,  third,  the  miscellaneous  varieties,  which  have  come  from 

more  widely  separated  localities.  In  some  respects  all  the  durum 

wheats  have  properties  in  common.  The  kernels  are  somewhat  larger 

than  those  of  the  common  wheats,  but  as  compared  with  one  another 

a  considerable  variation  in  size  and  color  is  plainly  observable.  All 

thedurums  have  an  extremely  hard  kernel  of  a  flinty  or  horny  texture, 

sometimes  appearing  as  if  faintly  translucent.  In  color  the  different 
varieties  vary  from  a  comparatively  dark  shade  to  a  light  yellow. 
But,  in  regard  to  both  hardness  and  color,  the  different  varieties  show 

marked  variations  among  themselves.  As  a  rule,  the  Russian  sorts 

are  harder  and  more  nearly  translucent.  Both  the  Velvet  Don  and 

the  Black  Don  have  dark-colored  kernels,  while  the  Kubanka  and  the 
Gharnovkas  have  a  lighter  color.  The  Yellow  Gharnovka  is  of  a 

3^ellowish  tinge,  as  its  name  indicates.  The  chaff  and  beards  of  most 
of  the  macaroni  wheats  are  white,  but  in  the  Black  Don  both  are 

black,  while  the  Velvet  Don  has  white  chaff'  and  black  beards. 

THE   PROTEIN    CONTENT   OF    MACARONI    WHEAT. 

One  of  the  first  questions  to  arise  in  introducing  the  new  wheat  is, 
Can  a  variety  or  varieties  of  macaroni  wheat  be  found  that  will  preserve 
all  essential  characteristics  in  their  new  home?  It  must  be  remem- 

bered that  it  is  a  violent  change  of  habitat  to  carry  seed  grown  in  the 
Azov  districts  of  Russia  half  way  round  the  globe  and  sow  it  at 

some  point  in  the  Great  Plains  extending  from  North  Dakota  to 
Texas. 

The  peculiar  i)roperty  of  macaroni  wheat  which  makes  it  valuable 

for  its  distinctive  uses  is  its  protein  or  gluten  content.  If,  then,  these 

new  wheats  can  be  grown  in  the  semiarid  region  for  a  .series  of  years 
without  suffeiing  a  diminution  of  protein,  it  is  safe  to  infer  that  the 

transplantation  may  })e  successfully  made.  Accordingly,  one  of  the 
first  determinations  made  each  year  is  the  protein  factor.     The  Kubanka 
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variety  from  the  Uralsk  territory  i.s  one  of  the  very  best  for  the  8enii- 
tirid  districts,  and  its  behavior  will  throw  much  li<4lit  on  this  question. 
The  original  seed,  as  imported,  gave  14.1  per  cent  protein.  When 

grov^n  in  South  Dakota  the  next  year,  1901,  it  g^ave  18.8  per  cent 
protein.  This  South  Dakota  seed,  sown  in  1902,  a  wet,  unfavorable 

year,  gave  13.9  per  cent  crude  protein,  or  practicall}^  the  same  as  the 
imported  seed.  If  this  series  continues  at  tlie  same  rate,  tlie  Kulmnka 

variety  promises  to  improve  rather  than  to  deteriorate  in  lis  new 
habitat.  An  extended  investigation  with  otlier  varieties  also  tends  to 

show  that  many  of  the  durum  wheats  will  maintain  their  protein 
content  successfully  on  the  Great  Plains  of  the  Northwest.  But  the 

protein  content  will  vary  in  any  variety  from  year  to  year.  In  dry, 
favorable  seasons  the  protein  will  run  high  and  in  wet  years  it  will 

run  low.  This  is  also  true  of  all  the  essentials,  as  plainly  shown  in 
the  last  two  lines  of  the  table  following: 

Chemical  and  milling  factors  for  macaroni  wheats. 

[Factors  calculated  to  nn  air-dry  basis.] 

Num- ber of 

anal- 

yses made. 

11 

12 
3 

5 

1 

3 

1 

1 

Name  or  variety  of 
sample. 

Kubaiika   

Gharnovka   

Arnautka    

Pellissier   

Saragolla   

Argentine   
Walnak   

Kubanka,   maxi 
mum   

Kubanka,    mini 

mum   

Mill  products. 

Bran. 

Per  cent. 

19. 17 

28.12 

16.  49 
3-1.  29 

21. 98 

25.31 

30.38 

6.38 

23.84 

Shorts. 

Per  cent. 

13.04 

14.08 

13.20 

15.84 
14.10 

13.03 

14.04 

20.83 

26.30 

Flour. 

Per  cent. 

67.73 

57.88 
70.39 

49.61 

63.32 
60.65 

66.34 

71.64 

60.70 

Error. 

Per  cent. 

-0.06 

+0.08 

+0. 08 

-0.26 
-0.60 

-1.01 

-1-0.76 

-1.  25 

-1-0.84 

Crude  (N.  x  5.7)  protein. 

Wheat. 

Per  ct. 

13.71 14.33 

14. 79 
14.78 

12.01 
14.50 

13.  43 

16.63 

11.62 

Bran. 

Per  ct. 

13.90 
14.49 

16.05 

15.01 
12. 91 

15. 42 
13.96 

16.25 

11.47 

Shorts. 

Per  ct. 

13.69 
13.99 

14.45 
14.09 

12. 23 
14.28 

12. 61 

17.  39 

11.55 

Flour. 

Per  ct. 
13.63 

14.29 
14.71 

14.34 

11.63 

13.96 

12.76 

16.94 

11.02 

Nuai- ber  of 

anal- 
yses made. 

11 

12 
3 

6 

1 

3 

1 

1 

Name  or  variety  of 
sample. 

Kubanka   

Gharnovka   

Arnautka    

Pellissier   

Saragolla   

Argentine   
Walnak   

Kubanka,  maxi- 
mum   

Kubanka,  mini- 
mum   

Distribution  of  crude  protein  in  wheat. 

Protein  in  100  pounds  wheat  and  in 
mill  products  therefrom. 

Whole 
wheat. 

Pounds 

13.71 

14.33 

14.79 

14.78 
12.01 

14.60 

13.43 

16.63 

11.62 

Bran. 

Pounds 

2.62 
4.13 

2.43 

6.09 
2.84 

3.91 

4.24 

1.04 

2.74 

Shorts. 

Pounds 

1.79 
1.68 

1.94 
2.24 

1.73 

1.88 

1.77 

3.62 

3.04 

Flour. 

Pounds 

9.23 

8.26 

10.33 
7.16 

7.36 

8.42 

7.19 

12.12 

5.59 

Error. 

Pound. 

-0.07 

-0.26 
-0.09 

-0.29 

-0.08 

-0.29 

-0.23 

+  0.15 
-0.25 

Distribution  between  mill  prod- 
ucts of  total  protein  in  wheat. 

Bran. 

Per  ct. 

19.48 
27.97 

16. 75 
34. 69 

23.65 
26.86 

31.57 

6.26 

23.  58 

Shorts. 

Pei'  ct. 

13.26 

13.55 
12.  90 

15. 11 
14.40 

12. 82 
13.18 

21.77 

26. 16 

Flour. 

Per 66. 

56. 
70. 

48. 

61. 

68. 

63. 

72, 

48. 

Error. 

Per  ct. 

-0.33 

-1.72 
-0.30 

-2.05 
-0.67 

-2.14 

-1.71 

+0.90 

-2.16 
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CfieTnical  <tii(l  millhi(f  fdctorH for  niacdroni  iilndls — ContiiiU(<l. 

Niim- bor  of 

anal- 
yses made. 

Naiiui  or  vnrioty  of 

nam  pit'. 

Kubanka.. 

Gharnovka 

Arnautka  . 

Pelli.s.sicr  . . 

Saragolla . . 

Argentine  . 

UIuLcii  in  11 our. 

Water 

capac- 

ity. 

Nuni- 
l)cr  of 

VVol. 

giuten 

Dry 

gluten 

Water 
held 

by  1 

gin. 

dry 

gluten 
Orams 

anal- 

yses 

made. 

Per  ct Perct. 
44.66 15. 35 1.95 

1 

48.99 16.  95 1.89 1 

45.  35 16.  33 1.76 

47.03 16.  31 1.91 1 

39.22 12.94 2.03 

51.26 17.10 1.97 

Name  or  variety  ol sample. 

Walnak   

Kubanka,  maxi- 
mum   

Kubanka,  mini- 
mum   

Qltiton  in  flour. 

gluten 

Per  ct. 42.97 

54.83 

34.65 

Dry 

gluten 

Per  ct. 

14.72 

18.03 

12.26 

Water 

capac- 

ity. 

Water 
held 
by  1 

gni. 

dry 

gluten Grams. 
1.92 

2.04 

1.83 

The  inaxiinuni  Kubanka  is  a  Dakota-grown  sample  on  high  land  in 
the  favorable  year  1901.  The  minimum  is  the  same  wheat,  badly 
shrunken,  grown  on  rather  low  land  in  the  wet  year  of  1902.  It  will 
be  seen  how  great  was  the  deterioration  in  every  respect  by  comparing 
the  two. 

The  data  given  in  the  table  are  taken  from  a  large  mass  of  similar 
determinations  in  the  regular  investigation  of  the  new  wheats  under 
trial.  The  Kubanka,  Gharnovka,  and  Arnautka  are  the  best  of  the 
Russian  varieties.  The  samples  were  grown  at  or  near  the  South 
Dakota  station,  and  also  at  Mellette,  S.  Dak.,  in  the  f James  River 
Valley.  Two  imported  samples  are  included.  Of  these  three  varieties, 
the  Kubanka  is  probably  the  best.  The  11  analyses  embrace  good 
and  poor  samples  alike.  It  can  be  readily  seen  how  two  or  three 
samples  like  the  minimum  will  lower  the  average.  The  Gharnovka 
samples  were  more  fortunate,  since  no  remarkably  poor  ones  found 
their  way  into  the  laboratory.  This  variety  may  not  maintain  so  high 
an  average.  The  same  remarks  apply  to  the  Arnautka.  The  Pellissier 
is  the  best  of  the  Mediterranean  wheats  from  a  carefully  selected  seed. 
The  Saragolia  is  the  best  of  the  Italian  varieties,  and  the  analyses  were 

made  on  the  imported  seed.  The  Argentine  wheats  came  from  Argen- 
tina, and  the  Walnak  came  from  India,  the  samples  being  grown  in 

South  Dakota.  These  results  have  been  brought  together  for  com- 
parison, and  they  teach  many  interesting  and  valuable  lessons. 

When  a  new  wheat  reaches  the  miller  he  has  some  questions  to  ask: 
How  much  flour  will  it  yield?  How  much  feed  stuff?  What  are  their 
values?  And  when  the  flour  reaches  the  baker  he  asks:  How  much 

wet  and  dry  gluten  does  it  contain?  What  is  the  water-holding 
capacity?  It  must  be  remembered  that  a  high  gluten  content  in  the 
whole  wheat  does  not  insure  the  presence  of  a  high  amount  in  the 
flour.     The  protein  may  be  located  in  the  bran  or  shorts,  the  outer 
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covering  of  the  ̂ raiiiH.  The  data  given  in  the  table  .show  that  the 

protein  is  well  distributed  in  the  macaroni  wheats.  They  also  show 

that  the  percentage  of  flour  is  especially  high  in  the  Russian  varieties, 

as  grown  in  South  Dakota.  The  table  shows  that  the  other  varieties 

grown  at  the  same  points  are  thick  skinned,  yielding  a  large  propcjrtion 
of  bran  and  shorts  of  high  feeding  value.  This  may  indicate  an 

expended  use  of  these  wheats  for  stock  feeding,  especially  where 

moisture  is  fairly  abundant.  The  table  also  shows  a  large  percentage 

of  wet  and  dr}^  gluten  of  high  water-holding  capacity  in  the  Dakota- 
grown  samples,  and  that  for  milling  and  manufacturing  purposes  the 
Russian  varieties  are  prefcra>)le  for  the  Great  Plains  region,  or  at  least 

for  the  northern  portion.  While  the  Mediterranean  wheats  yield  a 

smaller  percentage  of  ilour,  the  flour  itself  is  high  in  protein.  The 

Saragolla,  imported,  and  the  Dakota-grown  Walnak  are  low  in  protein, 

but  the  protein  has  a  high  water-holding  capacity. 
In  our  experiiuents  in  manufacturing  macaroni  there  appears  to  be 

an  indefinable  quality  in  the  different  samples  of  flour  which  deter- 

mines the  texture,  quality,  and  flavor  of  the  product.  It  is  a  well- 
known  fact  that  the  Saragolla  is  the  most  esteemed  of  the  Italian 

wheats  used  in  the  manufacture  of  macaroni,  owing  to  the  excellent 

flavor  of  the  finished  product.  The  work  indicates  that  the  Kubanka 

possesses  this  quality  to  the  highest  extent  when  grown  in  this  country. 
We  have  not  had  sufticient  Saragolla  wheat  to  give  this  a  practical  test. 

SUGGESTIONS    FROM    THE   INVESTIGATIONS. 

A  practical  lesson  should  be  drawn  from  the  work  already  accom- 
plished. Farmers  should  grow  only  the  very  best  of  these  foreign 

wheats.  The  poor  and  medium  ones  offer  no  advantages.  We  are  at 

the  ver}'  beginning  of  a  new  industry,  and  it  is  important  that  we 
start  right.  Another  warning  also  shoi^ld  be  given  at  this  stage: 
When  pure  seed  of  the  best  variety  has  been  obtained  the  utmost  care 

should  be  taken  to  keep  it  pure  and  free  from  bread  wheats.  Any 

admixture  will  lower  the  value  of  the  products,  and  consequently 

lower  the  price  of  the  grain. 

In  making  the  milling  tests  the  wheat  was  reduced  to  the  grade 

known  as  "straight  flour,"  since  this  product  gives  the  total  yield  of 

flour.  No  difficulty  will  be  experienced  in  making  a  macaroni  "pat- 
ent" flour.  But  in  adapting  a  modern  roller  mill  to  the  reduction  of 

macaroni  wheat  some  changes  in  the  bolting  arrangements  will  be 

necessary.  At  the  present  time  there  are  about  twenty-five  mills  in 
this  country  equipped  to  grind  these  new  wheats — a  very  creditable 
showing,  considering  the  infancy  of  the  industry. 

In  the  manufacture  of  the  best  grade  of  macaroni  and  other  edible 

pastes  flour  is  not  used.  A  coarse,  granular  product  known  as 

"  semolina,"  which  corresponds  to  the  "middlings"  obtained  in  one 
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Sitiifje  of  ̂ riiulint»  hriMid  wluuitw,  is  (uiiploycd.  In  iiuikiiig  semolina 

only  corrugated  rolls  are  uscui,  find  .spec.ijil  j)ui'ifying  niachineiy  is 
recjuired.  One  mill,  in  Cincinnati,  is  now  j)roducing  a  superior  grade 
of  semolina. 

U81-:S    OF    MA(;AIiONI    WIIEA'r. 

Macaroni  wheat  has  many  uses  which  will  render  it  acceptable  and 
valuable  in  American  dietaries.  In  fact,  it  is  deserving  of  a  much 

m(>re  extended  use  than  it  enjoys  at  the  j)resent  time;  and  no  doubt 

when  the  manufactured  products  are  to  l)e  had  fresh  and  at  a  reason- 
able cost  their  consumption  will  increase  enormously. 

The  first  and  most  obvious  use  of  macaroni  wheat  is  in  the  manu- 

facture of  macaroni,  vermicelli,  and  other  forms  of  edible  pastes.  At 

the  present  time  this  country  is  importing  these  products  largely. 
In  1903  these  imports  amounted  to  28,787,821  pounds,  valued  at 

^1,171,922.  Three  years  ago  not  a  single  factory  in  the  United  States 
was  making  macaroni  from  macaroni  wheat.  All  that  was  made  in 

this  country  was  of  an  inferior  quality  and  was  sold  as  such  on  the 

market,  being  produced  from  bread  wheats.  Now  several  factories 

are  using  American  macaroni  wheat,  and  some  are  proudly  branding 

their  products  "The  best  in  the  world,"  "Made  in  America  from 

American-grown  wheats,"  etc.  It  is  safe  to  predict  that  in  a  short 
time  all  our  factories  will  be  using  American  macmroni  wheat. 

A  second  use  for  macaroni  flour  is  for  the  purpose  of  "blending." 
This  high-grade  flour  mixed  with  a  low-grade  bread-wheat  flour 
makes  a  most  valuable  article  for  bread  making  and  pastry  cooking. 
In  southern  Europe  blended  flour  is  largely  used,  and  no  doubt  its  use 

in  the  United  States  will  increase  as  the  supply  becomes  abundant  and 
its  value  better  understood. 

A  third  use  of  macaroni  flour  is  for  bread  making.  Many  tests 

have  now  been  made  by  the  Dakota  stations  and  b}^  private  families, 
where  the  flour  is  accessible,  in  addition  to  the  tests  made  by  the 

Department  of  Agriculture.  The  testimony  all  points  in  one  direc- 
tion, namely,  that  bread  made  from  macaroni  flour  is  very  palatable 

and  imtritious.  In  fact,  many  prefer  it  to  ordinary  wheat  bread.  But 
the  use  of  the  flour  extends  to  many  other  articles  of  common  diet,  such 

as  rolls,  bread  sticks,  griddle  cakes,  grits,  etc. ;  and  there  is  no  reason 
why  a  breakfast  food  far  excelling  a  majority  of  those  in  common  use 

at  present,  in  both  palatabilit}^  and  nutritiveness,  can  not  be  prepared. 
A  fourth  use  for  macaroni  wheat  and  its  products  is  in  stock  feeding. 

Owing  to  the  fact  that  it  is  a  surer  crop  than  bread  wheat,  with  a 

heavy  yield,  farmers  will  learn  to  turn  to  this  abundant  source  of 

protein  in  compounding  balanced  rations.  At  times,  when  the  price 
of  bread  wheat  has  been  low  enough  to  warrant,  stock  has  been  fed  on 

it  at  a  profit.     The  South  Dakota  station  has  made  feeding  experiments 
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on  lambs  witii  macaroni  wheat  fed  whole.  The  results  obtained  war- 
rant the  conclusion  that  this  new  wheat  is  etjuai  to  bread  wiieat,  pound 

for  pound.  But  the  1902  crop  of  macaroni  wheat  was  of  inferior 

quality,  owing  to  excessive  moisture;  therefore  better  results  may  be 

confidently  expected  with  a  normal  crop. 

Finally,  macaroni  wheat  can  be  exported.  The  foreij^n  demand 

is  constantly  increasing-  and  will  atlord  an  outlet  for  any  surplus 
production. 

CONCLUSION. 

With  so  many  splendid  possibilities  in  its  favor,  macaroni  wheat 

certainly  has  a  great  future.  Its  products  will  be  a  welcome  addition 

to  the  tabkes  of  the  whole  American  people;  and  its  introduction  into 

the  Great  Plains  region  will  prove  an  inestimable  boon  to  the  farmers 

of  the  semiarid  belt  extending  from  North  Dakota  to  Texas.  It  may 

take  a  little  time  and  some  education  of  both  producers  and  consumers 

to  secure  the  fullest  results,  but  the  undeniable  excellence  and  the 

intrinsic  value  of  macaroni  wheat  and  its  products  will  give  it  high 

rank  among  standard  farm  crops. 



CULTIVATION  OF  DIM  0  PLANTS  IN  THE  UXITKI)  STATES. 

By  liODNEY    II.   TlUK, 

Phy^iolofjist  in  Charge  of  Drug  and  Medicinal  Plant  Investigations,  Bureau  of  I'lant Industry. 

INTRODUCTION. 

The  deiiiiind  of  the  United  States  for  mcdichial  substances  of  phmt 

origin  inckides  at  the  present  time  products  drawn  from  widely  sepa- 
rated parts  of  the  earth.  In  common  with  other  lands,  however,  this 

country  relies  upon  native  plants  for  a  great  part  of  its  materia  medica,, 
though  these  native  resources  are  supplemented  by  those  of  other 

countries  as  the  needs  of  the  physician  and  the  pharmacist  ma}^  require 
Since  both  foreign  and  domestic  articles  represent  interests  of  great 

importance  to  the  health  of  the  people,  an}^  discussion  of  drug-plant 
cultivation  must  concern  itself  with  both  classes  of  products. 

Many  plants  now  growing  in  this  countr}^  cither  as  weeds  or  in  an 
otherwise  uncultivated  state  are  made  use  of  in  large  quantities,  and 
in  some  instances  have  become  subjects  of  foreign  demand,  being 

exported  in  larger  or  smaller  amounts.  This  stead}^  call  has  gradu- 
all}'  increased  until  the  number  of  tons  of  crude  drugs  gathered  in  the 
different  parts  of  the  countiy  is  enormous.  In  1894  Simpson  esti- 

mated that  from  North  Carolina  alone  several  million  pounds  of  crude 
drugs  were  annually  shipped  to  market.  In  that  section  of  the  country 

there  is,  as  a  result,  a  great  diminution  in  the  quantity  of  the  higher- 
priced  products  collected.  Indeed,  it  is  safe  to  say  that  in  some  cases 

plants  which  were  formerly  abundant  and  apparenth^  exhaustless  ia 
quantity  are  now  scarcely  to  be  found  at  all.  The  difficult}^  here  noted 
is  one  which  has  been  greatly  increased  by  the  cutting  of  the  forests,, 
thereby  removing  the  conditions  necessary  to  the  growth  of  large  parts 
of  the  flora  of  the  region.  In  other  cases  the  use  of  lands  for  pasturage 
has  caused  the  extermination  of  certain  of  the  plants  in  question. 

The  bringing  of  ever-increasing  areas  under  the  plow  is  another 
efhcient  cause  of  decrease  in  the  production  of  wild  drug  plants. 

Thus  the  stock  of  native  drug  products  has  tended  from  3^ear  to  3'ear 
to  decrease,  with  the  further  result  that  prices  paid  to  collectors  have 

steadily  risen.  This  increased  value  of  the  roots,  leaves,  barks,  and 

other  products  sought  has  stimulated  the  gatherer  to  greater  thorough- 
ness in  ransacking  the  fields  and  forests.     A  shortage   has   already 

3     A1903   22  337 
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become  keenly  felt  in  the  case  of  goldenseal  [I I  ijdrast  la  canadensis  L.), 

seneca  snakeroot  {PoJyyrda  senega  L.),  and  a  niunl^er  of  other  now 

relatively  rare  druo-  plants,  and  this  shortage  is  certain  to  continue  with 
increasing  demand  and  to  atTect  a  larger  number  of  products  until  the 

last  avadable  wild  stock  is  in  the  drug  dealer's  hands. 
There  is  but  one  remedy  for  this  situation.  The  rare  nativ^c  drug 

plants  must  be  brought  under  cultivation  or  they  will  cease  to  exist 
m  commercial  quantities.  In  a  number  of  instances  the  necessity  for 

cultivation  seems  to  l)e  near  at  hand.  The  case  of  golden  seal  may  be 

regarded  as  tj'pical  of  others  at  present  less  acute. 
(Jolden  seal,  once  very  abundant  in  woodlands  throughout  the  Ohio 

Vallev  and  eastward,  has  become  increasingly  dilhcult  to  obtain  in 

commercial  quantities.  As  a  result  of  this  shortage  and  of  manipula- 
tions of  prices  made  possible  by  this  shortage,  its  value  has  risen  to 

about  75  cents  per  pound  in  the  wholesale  market,  and  the  drug  is 
difficult  to  obtain  even  at  that  price.  This  seems  to  make  the  growing 

of  golden  seal  worth}'  of  trial  as  a  possible  agricultural  resource  of 
limited  scope.  The  production  of  excessive  quantities  would,  of 

course,  result  in  a  depression  of  prices.  In  188i  Lloyd"  estimated 
that  the  average  annual  production  in  the  United  States  was  about 

150,000  pounds.     Later  statistics  are  not  at  hand. 

Golden  seal  should  be  grown  in  rich,  loose  garden  soil  made  to 

resemble  as  closely  as  possible  that  seen  in  deciduous  forests.  An 
abundance  of  decayed  vegetable  matter  will  do  much  to  aid  growth. 

The  plants  should  be  obtained  from  the  woods  and  transplanted  in  rows 

about  1  foot  apart;  G  inches  from  each  other  in  the  row.  Trans- 
plantation can  most  successfully  be  made  in  the  late  summer  after  the 

leaves  have  dried  and  the  plant  is  read}'  for  the  winter  rest  period. 
If  not  done  then  it  should  be  done  as  early  as  possible  in  the  spring, 

care  being  tuken  that  the  new  shoots  or  buds  are  not  injured.  Rhi- 
zomes thus  transplanted  will  send  out  leaves  and  flowers  in  the  early 

spring.  The  rhizomes  grow  quite  rapidly,  and  by  branching  and 
budding  make  it  easy  after  a  couple  of  seasons  to  multiply  the  stock 

considerably  by  cutting  up  the  rhizomes  in  the  fall  into  pieces,  each 
one  of  which  bears  a  bud,  and  planting  them.  In  an  experimental 
patch  grown  on  the  Potomac  Flats  at  Washington  the  increase  in  the 

number  of  plants  following  such  ti  method  of  division  after  growth  for 
two  seasons  was  about  four  times  the  original  number.  It  is  probable 

that  roots  obtained  by  division  will,  when  allowed  to  grow,  reach  a 

size  suitable  for  harvesting  and  drying  in  about  three  years.  The 

general  regions  that  seem  most  likely  to  be  adapted  to  the  cultivation 
of  golden  seal  are  those  in  which  it  has  developed  best  in  nature. 

These  embrace  an  area  including  the  Ohio  Valley  and  the  Appalachian 
Mountains  southward  to  Georgia. 

«  Lloyd,  J.  U.  &  C.  G.    Drugs  and  Medicines  of  North  America,  Vol.  I,  p.  94. 
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T\u^  cultivation  of  scmum'ji  simkoroot  {J*<jhjf/(da  ueucga  L.),  cascara 

saorada  {Rlunnuus  j}f/r.s/u'(ifui  DC),  and  the  conefiowcr  {Kchltiacea 
a  it  (just  (foil  a  DC'.)  is  bcin^-  niado,  the  sii))j('('t  of  cxpei-inicnt  in  connec- 

tion with  the  investigations  of  the  Department  of  Ao-ricultiire  on  dru(^ 
cuUivation.  As  yet,  however,  the  inlornuition  at  hand  is  insuflicient 

to  justify  recommendations  concerning  the  best  nuithods  of  cultivation. 

nirOUTATlON    OF    I)KU(1-PK01)U(TN0    I'LANTS. 

To  anyone  inspecting  carefully  the  customs  reports  of  the  Treasury 
Department,  so  far  as  they  concern  the  trade  in  drugs  and  medicinal 
substances,  several  striking  facts  appear.  At  the  present  time  the 
United  States  is  importing  many  products  derived  from  plants  already 
well  established  in  this  country,  and  occurring  in  some  cases  even  as 
noxious  weeds.  Burdock,  curly  dock,  dandelion,  and  couch  grass, 

plants  included  in  the  list  of  weeds  under  the  ban  of  the  law  in  man}^ 
States,  furnish  crude  drugs  now  imported  in  considerable  quantities. 
Other  products  are  furnished  by  plants  grown  at  present  for  other 

purposes.  Corn  silk,  many  tons  of  which  are  annualh^  now  bought 
abroad,  is  an  example. 

The  total  crude -drug  importation  into  the  United  States  for  the  fiscal 
year  ended  June  30,  1902,  was  valued  at  about  $15,000,000.  Of  this 

sum,  perhaps  tw^o-thirds  was  paid  for  products  grown  in  parts  of  the 
world  which  differ  so  widel}^  from  the  United  States  in  soil  and  climate 
that  there  is  little  probability^  all  other  conditions  being  favora])le, 

that  the}^  could  be  produced  on  this  continent.  Of  course  the  propor- 
tion of  products  not  suited  to  our  conditions,  were  account  taken  of  the 

agricultural  resources  of  the  tropical  and  subtropical  islands  now  under 
the  American  flag,  would  be  very  much  smaller. 

In  the  following  table  the  crude  drug  importation  of  1902  is  sum- 
marized, including  only  items  equaling  or  exceeding  $25,000. 

^^ummanj  of  crude  drug  importations  for  the  fiscal  year  ended  June  30,  1902. 

Articles. 
Quantity. 

Value. 

Cinchona   

BARKS. 

  nonnda.. 
3,  GGO,  718. 00 8617,710.00 

All  other  barks             20, 729. 00 

Total   638. 445. 00 

ROOTS. 

  pounds.. Gentian   %9, 7S3. 00 

535,953.00 

109, 083, 5G8. 00 

42,150.00 

3,686,438.00 

1,003,673.00 

28, 119.  00 
Orri.s     do   25, 930. 00 

1,927,140.00 Licorice     do.... 

Ipecac      do.... 68, 599. 00 

Ginger     do.... 223,417.00 

77,  G47. 00 Sar.saparilla     do     _. 

All  other  roots   ,     142,434.60 

Total     !     2,493,2bG.60 
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Summary  of  crude  drmj  importatluns  for  the  Jiscal  year  endml  Jane  SO,  1002 — Continued. 

Articles. 

LEAVES   AND   FLOWEKS. 

Buchu  leaves   

Chamomile  flowers   

Senna  loaves   

Saffron,  satflower,  etc   
Other  leaves  and  flowers   

Total. 

8EED3  AND  FRUITS. 

Cubcbs   pounds. 
Tonka  beans   

Vanilla  beans   pounds. 

Caraway  seeds   do. . . 
Cardamom  seeds   do. . . 

Castor  bean  seeds   bushels. 

Cumin  and  fenugreek  seeds   pounds. 
Mustard  seeds   do. . . 

Poppy  seeds   bushels. 
Other  seeds  and  fruits   

Total . 

FATTY   OILS. 

Sesame  oil   pounds. 
Cocoa  butter   do. . . 

Other  fatty  oils   

Total   

Quantity. 

312, 550. 00 

359,  834.  35 

2,290,335.25 

68, 705. 00 
312,323.00 

991,178.00 

2,279,047.00 

32, 402.  CO 

Value. 

829, 330. 00 
40, 151. 00 

90,818.00 
35, 005. 13 

2,717.00 
201,057.13 

25, 317. 00 
114,251.00 
801,270.00 
110,511.04 

32,918.00 
356,901.00 
27, 024. 71 

77,504.00 
68.991.00 

60, 582.  37 

1,735,270.12 

VOLATILE   OILS. 

Anise  oil   pounds. 

Bergamot  oil   do . . . 
Cassia  and  cinnamon  oils   do. . . 

Citronella  oil   do. . . 

Lavender  and  aspic  oil    do. . . 
Lemon  oil   do . . . 

Orange  flowers  oil   do . . . 

Orange  oil   do. . . 
Attar  of  roses   do . . . 

Thyme  oil   do. . . 
All  other  volatile  oils   

Total. 

BALSAMS,  GUMS,  AND  RESINS. 

Arabic   pounds. . 
Asafetida   do   

Camphor  (crude)   do — 
Senegal   do  — 

Tragacanth   do — 

Opium  (crude)   do — 
Copaiba  balsam   do — 

All  other  balsams,  gums,  and  resins   

Total. 

707,700.00 

3, 548, 041.  70 

57, 359. 00 
782, 815. 00 

3,231.00 
843, 405. 00 

79, 810. 00 

99, 880. 00 
83, 558. 75 

643, 033. 00 
124, 075. 00 

391, 485. 50 

7, 761. 00 
79, 160. 50 

58,759.50 
40, 080. 00 

93, 520. 00 
100,051.00 

49, 430. 00 
118,430.00 

114,091.00 

282, 092. 00 

64, 963. 00 
104, 159. 00 

257, 530. 00 

25, 944. 00 

370,  532.  35 

1,647,948.35 

4,258,228.00 
216, 229.  00 

1,831,058.00 
410, 133.  00 

1,095,870.00 

548,  073.  50 
235, 194.  00 

340,  487.  00 

29,  083.  00 

670, 405. 00 

43, 850. 00 
341,048.00 

1,202,309.00 
02, 785. 00 

231,198.00 

2,887,825.00 
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Suiinnoi'!/  of  <'''"<l''  (fi'it'J  iiiip'irtittidii.H  for  tin'  Jiacdl  yt<ir  ended  Jane.  30,  lOOS — Coiitiiiiud, 

Articles. 

SI-ICES  USKD  AS  rmuGS. 

Cnssiii  niul  ciis.'-iu  luids   juiuikIs. 

Ciniiinntm  iuhI  tliips   <Io. .. 

Clovis   do. . . 

GinKiT  root  (not  cnndled)    do... 

Mace   do . . . 

Nutmegs   do... 

PcppiT,  black  and  white   do. . . 
Pinionio   do... 

Capsicum,  red  pepper   do. . . 

Quantity. 

Total. 

MISCELLANEOUS  CUUDU  DRUGS. 

Kelp,  sea  moss,  etc   , 

Nulgalls   

Ergot   pounds. , 

Other  miscellaneous  crude  drugs   

4,209,137.00 .3.'»8,831.C0 

l,94G,fc97.00 

3, 086, 438.  CO 
40O,SC4.CO 

l,Sr,S,G19.00 

16,272,292.00 

4,025,r>l-).G0 2, 598,  386. 20 

Value. 

e:i93, 148.  CO 

55,512.00 l.')5, 658. 40 

22;},  417. 00 

84,913.00 
3^13, 603.  CO 

1,7.83, 51.').  00 190,812.00 

162,0-^6.44 

3,392,621.84 

177,145.00 

38, 242. 23 
124,867.00 

67, 548. 00 

25,  364.  CO 
Total   

Crude  drugs  of  all  classes  not  listed  above. 

Total  value  crude  drug  substances  . . 

256,021.23 

447, 201. 18 

14,546,084.45 

It  should  be  noted  tiiiit  the  above  table  indicates  the  magnitude 

of  the  demand  of  a  j^ear  for  crude  substances  which  have  not  been 
advanced  in  price  b\^  preparation.  In  m.an}^  cases  the  article  is  treated 
abroad  in  such  a  manner  as  to  concentrate  the  valuable  principles 

found  in  the  crude  drug-,  reducing,  among  other  expenses,  the  cost  of 
transportation.  In  those  cases  the  above  exhibit  fails  to  show  this 

additional  demand  for  the  necessary  crude  material.  This  is  illus- 
trated by  coca  leaves,  which  are  imported  both  as  such  and  also  in 

effect  in  the  alkaloid  cocaine  derived  from  them. 

The  following  table  shows  the  amounts  of  importations  for  the  fiscal 
year  ended  June  30,  1902,  of  articles  of  a  medicinal  character  which 

have*  been  adv^anced  in  value  by  refining,  grinding,  or  other  treatment: 

Drug  substances  of  vegetable  origin,  advanced  in  value  by  preparation,  imported  during  the 

fiscal  year  ended  June  30,  1902. 

Articles. 

Caffeine   pounds. . 

Camphor  (refined).. do   

Cinchona  alkaloids  (qui- 

nine, etc.)   ounces.. 
Cocaine   

Licorice  paste,  etc   lbs.. 

Morphine  salts  ...ounces.. 

Opium  extracts,  tinctures, 
etc   

Quantity. 

16, 437 

186,881 

3, 005, 894 

651,314 

38,002 

Value. 

$40,858.00  j 

61,591.75 

848, 310. 00 

2M,201.00 

81,. 533. 00 

96,559.00 

696.00 

Articles. 

Salacin   pounds.. 

Santonin  and  siilts..do   

Strychnin  and  salts.. ozs.. 

All  other  drugs  ad- 
vanced  in  value  by 

refining,  etc   

Totiil   

Quantity. 

4,938 

1,980 687 

Value. 

?17, 432. 00 

7, 152. 00 206.50 

87, 098.  72 

1,495,733.97 
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Tilt?  iiiiirket  iiti'orded  }>y  tlio  United  States  duiiiio;  the  year  11)02  for 
products  derived  from  drug-produeiii<^  plants  is  represented  l)v  the 
sum  of  the  totals  of  (he  two  <  lasses  mentioned — a  grand  total  of 
$lt>,041,S18.42. 

I'ROSPECTS    FOR    CIROWING    DRUG    I'LANTS. 

Even  if  it  be  assumed  that  this  country  has  the  conditions  of  soil 

and  climate  necessary  for  the  g-rowino-  of  any  of  these  products,  it  is 
])y  no  means  determined  that  a  protitablc  industry  will  follow.  In 
foreign  countries  the  products  concerned  are  frequently  derived  from 

wild  plants  growling  in  unused  land  and  the  collecting  is  done  by 
laborers  who  work  for  a  few  cents  a  da3\  Therefore,  it  is  possible 
tliat  ̂ vith  the  necessary  transportation  charges  to  our  market  added 
to  the  cost  of  production  the  total  cost  of  the  drugs  delivered  in  this 

country  is  not  sufiicient  to  "give  them  a  selling  price  with  which 
American  farmers  can  protitabh^  compete.  If  home  production  is  to 
succeed,  the  greater  efficienc}^  of  American  labor  must  be  combined 
with  improved  methods.  The  use  of  machinery  must  replace  hand 

work  when  possible.  Since  the  expense  of  cultivation  and  handling- 
diminishes  proportionally  as  the  production  is  increased,  the  scale  of 
operations  will  need  to  be  as  large  as  the  market  demands  will  permit. 

This  factor  alone  will  exert  a  ver}-  great  influence,  since,  with  the 
danger  of  overproduction  imminent,  the  prospective  drug  grower 
must  be  cautious. 

It  nuiy  fairly  be  assumed  that  in  the  United  States  may  be  found 
the  soil  and  climatic  conditions  fltted  for  growing  plants  that  will 

furnish  from  one-fourth  to  one-third  of  the  products  above  mentioned, 
such  articles  aggregating  a  value  of  from  $4,000,000  to  ̂ 5,000,000 
per  annum.  When  the  insular  possessions  are  included,  it  seems 
probable  that  but  a  very  small  part  of  the  demand  is  satisfied  from 
plants  that  could  not  be  grown  under  soil  and  climatic  conditions 

found  in  some  part  of  the  territory  of  the  United  States.  This,  bow- 
ever,  is  far  from  saying  that  their  culture  could  be  carried  on  with 

profit. 
Confining  the  discussion  to  the  United  States  proper,  some  of  the 

conditions  facing  the  prospective  drug  farmer  may  be  noted. 
In  general,  it  is  probable  that  in  few  cases,  where  soil  and  climatic 

conditions  arc  acceptable,  will  it  pa}^  to  attempt  the  cidtivation  of 
drugs  on  high-priced  lands.  It  is  probable  that  the  shipment  of  prod- 

ucts for  reasonable  distances  will  be  preferable  to  locating  near  the 
larger  cities  furnishing  the  market.  The  happy  mean  can  not  be 

determined  without  experiment,  and  will  probabl}^  difl'er  for  each market. 

Another  very  important  factor  is  the  price  of  labor.  In  many  of 

the  processes  connected  with  drug-plant  culture  much  hand  work  is 
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iui!i\  ()i<l:il>K'.  Ill  })i(;kiM.i»'  leaves,  se^nls,  and  fi'uits,  in  (li^'"*4"iFi<i-  cei'laiii 

tyiH's  of  roots  and  i)reparin<^^  them  for  iiiark(!t,  and  in  t^n'adinj^-  juid 
8ortin<j!:  the  products  hand  woi'k  is  necessary. 

The  jji^ro\vin;jf  of  dru«^  phmts,  if  resorted  to  in  the  United  States  to  a 

dej^'ree  (Miablinj^"  this  country  to  supply  its  own  demand,  will  presup- 

pose the  enij)l()yment  of  considei-al)lc  areas  of  oui*  most  fertile  soil 
located  within  reacli  of  lines  of  tra»isportation.  This  class  of  land  is 

])rohal)ly  already  lar»]^ely  used  in  <j;'rowing  other  crops.  If  this  new 
line  of  work  is  to  secure  a  place  in  American  agriculture,  it  must 

show  that  it  can  yield  returns  equal  to  or  greater  than  the  crops  now 

occupying  the  attention  of  the  farmer.  1'his  must  be  determined  by 
actual  experiment  on  a  commercial  scale. 

The  best  methods  of  procedure  must  also  be  learned  by  experiment, 

largely  in  the  light  of  experience  already  gained  in  foreign  countries. 

Every  possible  labor-saving  device  or  apparatus  for  performing  work 

by  machinery  instead  of  b}^  hand  must  be  made  use  of  if  this  line  of 
agriculture  is  to  establish  itself  in  the  United  States. 

As  a  result  of  such  a  study  of  the  situation  as  has  thus  far  been 

practicable,  the  Southern  States  seem  to  otler  many  advantages  for 

the  prospective  drug  grower.  The  long  growing  season  needed  for 
many  drug  plants,  the  low  price  of  labor,  and  the  usual  low  price  of 
land  combine  to  make  sections  of  the  South  seem  promising  in  this 
connection. 

EXrERIMENTS   OF   THE    DEPARTMENT   OF   AGRICULTURE. 

Thus  far  the  experiments  of  the  Department  in  drug-plant  cultiva- 
tion have  been  confined  to  small  areas,  and  no  trials  on  a  true  commer- 

cial scale  have  been  possible.  It  is  therefore  not  yet  practicable  to 

make  definite  recommendations  based  on  our  own  experience  to  those 

desiring  to  cultivate  drugs.  Judging  by  the  dati:^  at  hand,  however, 

certain  i)lants  may  be  singled  out  as  being  more  or  less  promising.  A 

brief  discussion  of  some  of  these  will  indicate  typical  requirements, 

so  far  as  now  determined.  Onl}^  those  products  are  here  discussed  for 
which  there  is  a  considerable  demand,  as  indicated  by  the  amounts 

of  importation  or  by  other  data.  This,  therefore,  includes  products 
which  are  not  liable  to  immediate  overproduction,  Avhich  danger  could 

further  be  guarded  against  by  growing  a  variety  of  products. 

LICORICE. 

The  supph'  of  licorice  at  the  present  time  is  chiefly  derived  from 
lands  bordering  on  the  Mediterranean,  where  the  plant  grows  wild  and 
where  its  collectors  constitute  a  verv  cheap  class  of  labor.  The 

demand  of  this  country  for  licorice  products,  as  given  in  the  tables 
for  the  year  1002,  amounted  to  ̂ 1,038,315. 

The  licorice  plant  (PI.  XL)  is  a  perennial,  has  ing  an  extensive 

83'stcm  of   rather  fleshy,   juicy   roots,    which   penetrate   the   soil   to 
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consulenible  depths.  It  iiuiy  l>e  propii<»'ated  from  root  cuttings,  HOino 
time  beinj4' j»aiiied  by  this  method  over  tliut  of  growing  from  the  seed. 
This  phiiit  does  best  in  ji  deep,  rich,  well-drained  soil.  In  Enj^land, 
where  licorice  cnltiire  is  carried  on  to  a  considerable  extent  in  connec- 

tion with  market  oardenin^-,  the  plant  requires  about  three  or  four 
years  to  mature.  It  is  grown  in  rows  sufficiently  far  apart  to  allow  the 

plantint^'  of  cabbages  or  potatoes  between  the  rows.  Thus  the  licorice 
plant  has  sole  possession  of  the  ground  for  but  one  or  two  seasons. 

When  mature,  the  roots  are  dug  by  hand,  the  great  depth  to  which 

they  penetrate  making  this  necessary.  The  fresh  root  may  be  dried 
for  shipment,  if  desira})le,  the  shrinkage  due  to  drying  ])eing  about 

50  per  cent.  The  more  acceptable  method  is  to  express  the  juice  and 
make  the  extract,  which  can  be  more  economically  shipped. 

In  the  face  of  the  conditions  of  licorice  growing  in  those  Oriental 

lands  at  present  supplying  this  country,  all  practicable  measures  for 

reducing  expenses  must  be  taken.  The  warmer  climate  and  cheaper 
labor  of  the  South  single  out  this  general  region  as  most  favorable  for 

experiments  of  this  nature. 
jMuch  valuable  work  on  the  subject  of  licorice  in  America  has  been 

done  by  Mr.  Henry  W.  Kittenhouse,  of  Philadelphia. 

CAPSICUM. 

The  present  source  of  the  capsicum  or  red  pepper  of  the  market  is 
in  the  warmer  parts  of  the  Orient.  Experiments  made  on  the  Potomac 

Flats,  near  Washington,  and  at  Pierce,  Tex.,  during  the  past  season, 
indicate  that  both  the  small  species  used  by  the  lAiavmncint  {Caj)s leu /n 

fast ig latum  Blume.)  and  the  form  now  imported  from  Hungary  and 
elsewhere,  known  as  paprika  pepper,  can  be  made  to  grow  and  fruit 
abundantly  in  this  countr3\  The  plants  are  groAVu  from  seed,  handled 

like  ordinary  garden  peppers,  and  the  fruits  on  reaching  maturity  are 

hand  picked.  Since  the  plants  bear  flowers  and  ripe  fruit  at  the  same 
time,  the  product  needs  to  be  picked  several  times.  The  small  size  of 

the  fruit  increases  very  materially  the  labor  in  this  regard.  At  Wash- 
ington the  shortness  of  the  warm  season  pre\  ents  the  ripening  of  much 

of  the  crop.  This  fact,  together  with  the  labor  aspect  of  the  case, 

points  to  the  South  as  the  most  promising  part  of  the  country  in  which 

to  attempt  cultivation  on  a  commercial  scale.     (PI.  XLI.) 

OPIUM    POPPY. 

The  importations  in  crude  opium,  in  the  alkaloids  derived  from 

opium  and  in  popp}^  seed  and  the  oil  expressed  from  it,  during  the 
3^ear  1902  were  §1,431,119,  not  including  opium  prepared  for  smoking 
purposes  to  the  value  of  Si, 190, 493. 20.  The  present  supply  of  opium 
is  derived  from  various  Oriental  lands  having  a  Avarm,  dry  climate, 

Asia  Minor  and  India  being  important  regions  of  production. 
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Fig.  1.— Capsicum  Plant,  Grown  at  Washington,  D.  C. 

Fig.  2.     Sagl  Plam,    1    Year  Old.  Grown  at  W«or.,NoTuN,  D.  C. 
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lirpoatcd  ox|t(  riiiKMits  have  .shown  llia(  (Ik^  I  laui  opium  poppy  grows 

"wril  in  many  parls  of  lliis  count  i-y,  and  small  a((('m})(.s  at  opium  col- 
loction  have  yieldinl  articles  of  hit^h  commercial  <^radc.  In  spite  of 

the  lar<i"o  and  steady  market,  ho\\'e\'ei",  ()j)ium  ])i-o(luc(ion  has  not 

established  itsidf  as  an  industr}'. 
Amonii'  conditions  of  ospocial  importance,  climate  and  lal)or  m:iy  bo 

mentioned.  The  diifereut  reports  of  poppy  cultur(i  in  Europe  and  the 

Orient  seem  to  indicate  considerable  diversity  as  concerns  soil  condi- 
tions. A  well  drained,  fairly  fertile  soil  seems  necessary.  The  poppy 

seed,  drilled  in  rows  in  the  sprinc;-,  germinate  quickl\%  and  so  rapid  is 
the  growth  of  the  plant  that  in  Washington,  D.  C,  flowers  begin  to 

appear  in  the  early  summer  and  continue  until  autunm.  Even  as  far 
north  as  Burlington,  Yt.,  an  abundant  flower  production  occurs  before 
midsummer  and  continues  till  frost  appears.  For  the  production  of 

opium  a  dr}-  season  is  necessary,  but  when  the  plants  require  water, 
irrigation  can  be  resorted  to  with  great  advantage.  The  fertilized 

cjipsulcs  are  scored  with  a  knifedikc  apparatus,  which  makes  incisions 

shallow^  enough  to  avoid  opening  the  cavity  of  the  capsule.  The  milky 
juice  on  oozing  out  coagulates  quickl}^  and  blackens.  On  the  following 
day  the  hardened  drops  are  collected  and  subjected  to  further  treat- 

ment. This  scoring,  if  rightly  done,  does  not  prevent  the  maturing 

of  the  seed,  which  are  easily  shaken  out  of  the  broken  dried  capsules. 
The  oil  from  the  seed  is  obtained  by  expression. 

As  will  be  readil}^  seen  from  the  few  facts  stated,  the  making  of  opium 
requires  skilled  management,  much  hand  labor,  and  a  proper  climate. 
Southern  California  seems  to  have  many  favorable  points,  but  lacks 

in  general  cheap  labor.  Some  parts  of  Texas  might  more  nearly  meet 
the  requirements.  The  growing  over  a  wide  area  of  seed  and  of 

capsules,  for  which  there  exists  a  limited  demand,  seems  to  offer  little 
dil}icult3\ 

BELLADONNA,    HENBANE,    AND    STRAMONIUM. 

BeWiidonna  {At rojxi  heIlado?i?ia  Lj. — PI.  XLII),  henbane  (Il'/osci/armis 

niger  L.),  and  stramonium  (Z)rtZ'?^?"a  stramonium  L.)  are  related  plants 
and  may  be  discussed  together.  They  all  occur  sparing!}'  as  weeds  in 

this  countr}^,  but  are  cultivated  more  or  less  in  England,  Germany,  and 

other  parts  of  Europe  as  drugs.  The}^  all  grow  from  seed,  care  being 
taken  to  avoid  too  deep  planting.  A  light  mulch  of  straw^  over  the 

seed,  espccialh'  with  belladonna  and  henbane,  helps  germination.  The 
belladonna  and  henbane  are  biennials  and  produce  an  abundant  root 

system,  with  numerous  root  leaves,  during  the  first  j^ear.  The  flowers 
are  produced  early  in  the  second  year,  and  the  leaves  are  collected 
w  hile  the  ])lant  is  in  full  bloom. 

With  stramonium,  which  is  an  annual,  flower  production  begins  in 

earl}'  sunnner  and  continues  until  autumn,  the  leaves  l)eing  collected 
when  the  plant  is  in  full  bloom.     The  seeds  are  also  collected,  usually 
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by  oathering  the  neurly  ripe  but  still  unopened  seed  capsules,  which 

open  on  dryint>;  and  permit  the  renioviil  of  the  seed  by  beatinj,'.  C'ur- 
ing  the  leaves  is  usually  accomplished  by  plachig  them  under  cover  in 
a  warm,  airy  place  where  evaporation  may  be  steadily  maintained  until 

the  leaves  are  dry  enout»h  to  bale  for  the  market.  A  ̂ ood  oreen  color 
is  thus  o})tained.  Here  the  labor  of  collecting  is  an  important  item,  in 
view  of  the  usual  prices  obtained  for  the  product. 

The  root  of  belladonna  is  also  collected,  the  lar<^e  branches  of  the 
perennial  root  being  dug  l^efore  they  become  woody. 

CAIIAAVAY,     ANISK,     AND    COKIANDEK. 

The  fruits  of  several  umbelliferous  plants  meet  a  ver}-  considerable 
demand,  now  almost  entirely  satisfied  from  Europe.  The  plants 

producing  them  have  long  had  a  place  in  many  kitchen  gardens.  Gen- 

erally, seed  production  seems  favored  by  a  good,  well-drained  garden 
soil.  Coriander  and  anise  are  annuals,  and  by  planting  them  as  early 

as  i)racticable  a  large  part  of  the  fruit  should  ripen.  The  fact  that  the 
fruit  is  not  all  ripened  at  the  same  time  introduces  one  of  the  chief 
difhculties  in  handling  these  i^lants.  To  command  the  highest  prices, 
thoy  should  be  collected  before  the,y  become  ripe  enough  to  darken. 

Caraway  is  a  biennial  and  will  not  produce  fruits  until  the  second 

year.  It  grows  readily  from  seed,  and  as  far  as  its  nature  permits  is 
treated  like  anise  and  coriander. 

SAGE. 

The  supply  of  sage  at  present  is  obtained  largely  from  Italy  at  a  very 
nominal  price.  Some  dealers  prefer  the  foreign  sage,  because  of  the 
characteristic  penetrating  odor  and  taste  which  it  possesses.  Others, 

however,  express  a  preference  for  the  domestic  article  even  at  a  some- 
what higher  price.  At  the  present  time  the  quantity  of  sage  grown  in 

the  United  States  fails  to  supply  the  demand.  Nevertheless,  in  some 

quarters  the  industry,  which  has  but  begun  to  develop,  is  experiencing 
a  decided  check  through  the  low  prices  obtainable  for  the  product.  It 

is  believed  that  even  at  the  present  price  the  crop  can  be  grown  at  a 
moderate  profit  in  parts  of  the  South. 

The  better  varieties  of  sage  grow  readily  from  seed  and  may  be 

rapidly  multiplied  by  cuttings.  By  the  end  of  the  lirst  year  the  plants 

obtained  by  either  method  reach  a  size  permitting  a  limited  gathering. 

The  crop  maj'  be  harvested  for  from  three  to  five  successive  seasons, 
usually  without  replanting.  After  that  time  it  becomes  desirable  to 

reset  the  field.  In  general,  the  ordinary  quality  of  sage  may  be 
obtained  bv  cuttino-  with  a  mower  at  such  a  height  as  to  leave  the 
woody  stems,  taking  the  more  tender  tip  growths.  The  green  herb  is 
then  dried  in  th€  shade  on  suitable  frames  or  racks,  a  quick  drying 

being  desirable.     The  cured  product  ma}'  be  baled  for  market. 
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r>y  Hakky  Snydkk,  Profrffsor  of  (^Viniilsfrjf,  College  of  A<;viciilliirr,  Vnh'en^Uij  of  M'mne!<otaf 
uiul  Oh.\i{M-s  1).  Woods,  Director  }f(ii tie  AijrU'iiUiirdl  Krperhnent  l^ldlion. 

INTRODUCTION. 

By  far  the  most  important  of  the  vcgotablo  foods  in  the  diet  of  the 

American  people  are  the  cereals.  From  the  results  of  some  200  dietary 

studies,  C4irried  on  in  connection  with  the  cooperative  nutrition  invcs- 

tio-ations  of  the  Department  of  Agriculture  among  families  in  widely 

varying  circumstances  in  different  parts  of  the  countr}^,  it  appears 
that  on  an  average  the  different  kinds  of  cereal  products  together 

comprised  about  22  per  cent  of  the  total  food  and  supplied  30  per 
cent  of  the  total  protein,  7  per  cent  of  the  total  fat,  and  nearly  55 

per  cent  of  the  total  carbohydrates  in  the  diet. 
The  cereals  in  common  use  are  wheat,  oats,  corn  (maize),  rye,  rice, 

barley,  and  buckwheat,  the  first  three  being  in  this  countr}'  much 
more  important  than  the  others.  For  the  most  part  they  are  used  in 
the  form  of  either  flour  or  meal.  If  the  latter  term  is  interpreted 

broadly  it  will  include  the  so-called  breakfast  foods  that  have  lately 
come  into  extensive  use,  as  most  of  them  are  little  more  than  specially 

prepared  meals.  Such  foods  afford  a  pleasing  variety  in  the  diet,  and 
because  of  special  treatment  in  their  manufacture,  often  including 

partial  cooking,  somewhat  simplif}^  the  problem  of  preparation  for  the 
table.  But  of  the  various  forms  in  which  cereal  products  may  be 

prepared,  that  which  has  proved  the  most  univcrsall}^  satisfactory  is 
bread  made  from  rather  finely  ground  meal  or  flour,  and  among  all 

civilized  people  the  art  of  bread  making  is  highly  developed. 

For  several  3^ears  the  nutrition  investigations  of  the  Department  of 
Agriculture,  particularlv  those  carried  on  at  the  Maine  and  ̂ Minnesota 

experiment  stations  in  cooperation  with  the  OiHce  of  Experiment  Sta- 
tions, have  included  studies  of  various  pro>)lems  connected  with  the 

production  of  bread  and  the  nutritive  value  of  l)read  of  different  kinds. 

So  much  has  been  accomplished  in  this  work  that  it  is  believed  possi- 
ble nov\'  to  draw  some  definite  conclusions  from  the  results  obtained. 

It  is  the  purpose  in  the  present  article  to  consider  ])riefly  some  of  the 

facts  concerning  the  materials  from  which  l)read  is  made,  the  changes 
and  losses  which  occur  in  the  making  of  bread,  and  the  digestibility, 

nutritive  value,  and  econonn'  of  bread  from  diflerent  grades  of  wheat 
flour. 

347 
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CEREALS    USED    IN    lUiEAD    MAKING. 

Tho  simplest  kind  of  brciicl  niakiu*^"  consists  in  niixint^  the  meal  or 
flour  with  water  and  ])akin<:^  it,  thus  producint^*  what  is  known  as 

unh'avened  bread,  such  as  the  '*  unleavened  bread  "  of  the  Jews  and 
the  common  cracker,  or,  as  called  by  the  Eni^lish,  ])iscuit.  Bread  of 
this  nature  is  dry  and  hard  and,  unless  baked  in  a  very  thin  cake,  is 

ditHcult  to  masticate.  Sometimes  in  making-  crackers  a  little  fat 
(shortening),  as  butter  or  lard,  is  added,  and  in  some  kinds  baking 

powders  are  used  to  liohten  them  and  improve  the  texture.  The  bread 
most  preferred,  however,  is  that  which  has  been  raised,  or  leavened, 

by  producing  in  the  dough  a  gas  that  will  render  it  porous.  Such 

bread  is  light  and  moist  and  eas}^  to  masticate.  A  few  words  will  be 

a[)propriate  here  regarding  the  bread-making  properties  of  the  dif- 
ferent cereals. 

^leal  or  flour  from  any  of  the  cereals  may  be  used  for  unleavened 

bread,  but  leavened  bread  can  be  made  only  from  those  wdiich  contain 

gluten,  a  mixtiire  of  vegetable  proteids  which  when  moistened  with 

water  becomes  viscid,  and  is  tenacious  enough  to  confine  the  gas  pro- 

duced in  the  dough.  Most  cereals,  like  barle}^,  rice,  oats,  and  corn, 
some  of  which  are  very  commonly  made  into  forms  of  unleavened 

bread,  are  deiicient  or  wholly  lacking  in  gluten,  and  hence  can  not  be 

used  alone  for  making  leavened  bread.  For  the  latter  purpose  r3'e 
and  wdieat,  which  contain  an  abundance  of  gluten,  are  best  fitted, 

wheat  being  in  this  country  by  far  the  more  commonl}"  used. 
^lacaroni,  vermicelli,  and  other  forms  of  Italian  paste  constitute  a 

ver}^  important  class  of  foods  made  from  wheat.  These  do  not  resem- 
ble bread  in  form,  though  in  food  value  and  in  use  in  the  dietary 

they  are  ver}^  similar  to  it.  •  Flour  paste  or  dough  somewhat  similar 
to  that  used  for  crackers  is  prepared  for  making  these  materials,  a 
flour  rich  in  gluten  being  mixed  with  water  into  a  paste,  which  is  cut 
in  various  forms  or  pressed  into  rods,  tubes,  etc.,  and  is  then  dried 
rather  than  baked.  For  the  finest  of  these  materials  a  special  kind  of 

wheat  is  preferred,  a  very  hard  sort,  which  has  lately  assumed  impor- 
tance in  this  country,  and  is  known  best  as  macaroni  wheat. 

The  grain  of  rye  is  to  some  extent  similar  to  that  of  wheat,  but 

difl'ers  in  some  important  features.  It  makes  darker  flour,  and  its 
gluten  has  not  the  same  elastic  tenacious  quality,  hence  the  rye  loaf 
is  not  as  light  and  well  raised  as  that  of  wheat,  liye  flour  when  used 

alone  produces  the  dark-colored  bread  which  is  extensively  used  in 
European  countries,  in  many  of  wdilch  it  forms  the  staple  article  of 
diet  among  the  poor  people,  rye  flour  there  being  cheaper  than  wheat. 
It  is  commonly  regarded  as  inferior  to  wheat  bread  in  flavor,  but 

approaches  it  closeh^  in  nutritive  value.  In  the  opinion  of  many 
persons,  rye  flour  mixed  with  a  considerable  proportion  of  wheat 
flour  makes  a  much  better  bread  than  rye  flour  alone,  and  such  a 

mixture  is  used  to  some  extent  in  this  countr}^. 
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'riii:   I'icocicss  ny  n;:i:Ai)  making;. 

Ill  nijikinii^  imlcMnciird  hi-ciid  llic  flour  i>  moislciicd  aiul  worked  into 

a  still'  (lou^li,  whicli  is  (hen  rolled,  cut  into  vjit ions  .sluipes,  iind  haked, 
fonniiin*  !i  thin,  hrittle  I)iscuil  or  cnieker.  The  process  of  iiiakinj^ 

raiscnl  or  leaMMied  hreiid  consist^,  in  bricd",  in  inixin<^^  the  lloui*  and 

'water  in  |)r()i)er  i)r()i)()rtioiis  for  inakin<jf  a  slid'  doui^h,  too-ether  with 
some  salt  for  seasonin<^  and  yeast  (or  other  a«^ent)  for  leavening. 
The  moistened  jjfluten  of  the  Hour  forms  a  viscid,  elastic,  tenacious 

mass,  which  is  thorouehly  kneaded  to  distributor  the  yeast.  The 
doui^h  is  then  kept  in  a  w:\nn  place  and  the  yeast  begins  to  grow,  or 

''work,'' causing  alcoholic  fermentation  with  the  production  of  carbon 
dioxid  gas,  which  expands  the  dough,  or  causes  it  to  "rise,"  thus 

rendering  it  porous.  After  the  3'east  has  grown  sufficiently-,  the 
dough  is  baked  in  a  hot  oven,  where  further  fermentation  is  stopped 

by  the  destruction  of  the  yeast  by  heat,  which  also  causes  the  gas 

to  expand  in  the  loaf  and,  in  addition,  generates  steam.  The  gas  and 
steam  inflate  the  tenacious  dough  and  finally  escape  into  the  oven. 

At  the  same  time  the  gluten  of  the  dough  is  hardened  by  heat,  and 

the  mass  remains  porous  and  light,  while  the  outer  surface  is  dark- 
ened and  formed  into  a  crust. 

When  the  flour  is  of  good  quality,  the  dough  well  prepared,  and 
the  bread  properly  baked,  the  loaf  has  certain  definite  characteristics. 

Thus,  it  should  be  well  raised  and  have  a  thin,  flint}^  crust,  which  is 
not  too  dark  in  color  nor  too  tough,  but  which  cracks  when  broken. 

The  crumb,  as  the  interior  of  the  loaf  is  called,  should  be  porous, 
elastic,  and  of  uniform  texture,  without  large  holes,  and  should  have 

a  good  flavor  and  odor. 

It  has  already  been  indicated  that  gluten  is  the  ingredient  of  the 

flour  on  which  its  bread-making  properties  chiefl}"  depend.  The 
important  thing  is  not  entirely  the  quantit}^  of  gluten,  however,  but 
more  particularly  its  character.  Two  flours  containing  the  same  amounts 

of  carbohydrates  and  proteid  compounds,  when  converted  into  bread 

by  exactly  the  same  process,  may  produce  bread  of  entirely  different 

ph3^sical  characteristics  because  of  diffe^'ences  in  the  nature  of  the 
gluten  in  the  two  samples.  All  gluten  is  composed  of  two  bodies 

called  gliadin  and  glutenin,  and  the  principal  factor  which  determines 

the  character  of  the  gluten  is  the  proportion  of  gliadin  to  glutenin  in 

it.  The  gliadin,  a  sort  of  plant  gelatin,  is  the  material  which  binds 

the  flour  particles  together  to  form  the  dough,  thus  giving  it  tenacity 
and  adhesiveness;  and  the  glutenin  is  the  material  to  which  the  gliadin 

adheres.  If  there  is  an  excess  of  gliadin  the  dough  is  soft  and  stick}-, 
while  if  there  is  a  deficiency  it  lacks  in  expansive  powers.  Many 
flours  containing  a  large  amount  of  gluten  and  total  proteid  material, 

and  possessing  a  high  nutritive  value,  do  not  yield  bread  of  the  best 
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(luality  because  of  an  imperfect  oliadin-oluteniii  ratio.  Tliis  (jue.stion 
is  of  iiuicli  importance  in  the  milling;  of  wheats,  especially  in  the 

blendint^  of  diifcrent  types  of  wheat.  At  the  Minnesotii  experiment 
station  considerable  study  has  been  made  of  this  and  other  problems 

reoardino-  the  bread-making-  properties  of  wheat. 
Some  of  the  Minnesota  experiments  were  planned  to  test  the  question 

whether  it  is  the  starch  content  or  the  gluten  content  that  determines 

the  bread-making  (quality  of  Hour.  In  ccrtiiin  cases  the  proportion  of 
starch  in  a  normal  Hour  was  increased  10  to  20  per  cent  b}^  the  addition 
of  wheat  starch,  while  in  others  it  was  decreased  to  the  same  extent, 

and  in  still  others  10  to  20  per  cent  of  corn  flour  was  added  to  the 
wheat  Hour.  In  all  cases  the  bread  made  from  the  Hours  containing 

increased  or  decreased  quantities  of  starch  was  compared  with  that 

made  from  a  like  quantity  of  the  normal  Hour.  In  the  experiments 

in  which  the  proportion  of  stai'ch  was  increased  by  adding  either 
wheat  starch  or  corn  flour  there  was  practically  no  difference  in  either 

the  size  or  the  appearance  of  the  loaf  as  compared  with  that  from 
normal  flour.  The  results  of  these  tests,  as  well  as  of  those  made  in 

other  countries,  clearly  indicate  that  it  is  the  gluten  rather  than  the 

starch  content  that  determines  the  bread-making  properties  of  the 
flour. 

Similarly,  little  difference  was  observed  between  the  bread  from 

normal  flour  and  that  from  flour  with  the  proportion  of  starch  dimin- 
ished. The  proportion  of  starch  was  diminished,  not  by  removing 

starch  from  normal  flour,  but  by  adding  gluten  to  it.  These  tests 
likewise  showed  that  it  is  not  the  starch  content  that  determines  the 

bread-making  quality  of  the  flour.  They  also  showed  that  there  is  a 

limit  bej^ond  which  it  is  inadvisable  to  increase  the  quantity  of  gluten 

in  flour  in  order  to  produce  a  large-sized  loaf.  An  abnormallj^  large 
amount  of  gluten  does  not  yield  a  correspondingly  large  loaf. 

Experiments  were  also  made  to  determine  the  relation  between  the 
nature  of  the  gluten  and  the  character  of  the  l^read.  This  was  done 

b}'  comparing  bread  from  normal  flour  with  that  from  other  flour  of 
the  same  lot,  but  having  part  or  all  of  its  gliadin  extracted.  Dough 

made  from  the  latter  was  not  stick \^,  but  felt  like  putty,  and  broke  in 

the  same  way.  The  j^east  caused  the  mass  to  expand  a  little  when  first 
placed  in  the  oven;  then  the  loaf  broke  apart  at  the  top  and  decreased 
in  size.  When  baked  it  was  less  than  half  the  size  of  that  from  the 

same  weight  of  normal  flour,  and  decidedly  inferior  in  other  respects. 

It  was  about  as  heavy  as  the  same  quantity'  of  rubber.  The  removal 

of  part  of  the  gliadin  produced  nearl}^  the  same  effect  as  the  extraction 
of  the  whole  of  it,  and  even  when  an  equal  quantity  of  normal  flour 

was  mixed  with  that  from  which  part  of  the  gliadin  had  been  extracted 

tl>e  bread  was  only  slightly  improved.      Similar  results  w^ere  also 
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o))tuiiuHl  at  tlu»  Ni'W  ,I(»rscy  stiition  in  oxporiuicnts  with  I1(mii-  I'loni 

which  the  ̂ liadin  liad  Ikmii  (\\tracU'<l.  I'rom  iJiosc  cxpci'iiiicnts  it  is 
evichMit  tliJit  thi>  hrcail-niakin^-  properties  of  the  Hour  ch^pc^nd  upon  the 
nature  of  the  t^luten,  as  any  altcralion  of  the  eharaet(;r  of  {\nt  j^luten 
or  the  proportion  of  its  constituents  in  the  Hour  has  a  stron<^  infUuMice 
upon  the  character  of  the  bread  produced.  On  tlie  other  liand,  when 

the  character  of  the  <.^hiten  or  the  proportion  of  Its  constituents  is 

undisturbed  a  foreign  proteid  may  be  introduced  without  intcrfeiini^ 
with  the  rising  of  tlie  bread.  Thus,  in  the  experiments  in  wliich  corn 

Hour  was  lulded,  the  proteid  of  the  corn  had  no  eil c>ct  ui)on  the  power 
of  expansion  of  the  normal  Hour. 

In  flour  of  the  hi<rhest  bread-making'  properties  the  two  constituents, 
gliadin  and  glutcnin,  are  present  in  such  proportions  as  to  form  a  well- 
balanced  gluten.  From  the  data  at  hand,  it  would  appear  that  for  the 

best  results  the  proper  proportion  of  gliadin  to  glutenin  in  hard-wheat 

flour  is  about  G5  to  35  in  100  parts.  Occasionalh'  the  percentage  of 
gliadin  may  fall  as  low  as  55.  A  large  variation  from  this  ratio  has  a 

marked  influence  upon  the  character  of  the  bread.  Advantage  is  taken 

of  this  fact  in  the  milling  of  wheat  when  the  l^lending  of  opposite 
types,  one  with  high  and  the  other  with  low  gliadin  content,  is  resorted 

to  before  grinding  in  order  to  improve  the  quality  of  the  flour. 

Flours  of  different  bread-making  properties  may  also  be  improved 
by  ])lending  after  milling.  At  the  Minnesota  station  experiments  were 

made  b}'  combining  a  hard-w^hcat  flour  that  had  a  high  gluten  content, 
but  was  relativeh^  deficient  in  gliadin,  with  a  soft-wheat  flour  that  had 
a  lower  gluten  content,  but  whose  gluten  contained  a  high  percentage 

of  gliadin,  in  such  proportions  that  the  ratio  of  gliadin  to  glutenin  in 

the  ])lended  flour  was  6-i  to  36.  The  hard-wheat  flour  alone  produced 
as  large  a  loaf  as  that  from  the  l^lended  flour,  but  the  latter  produced  the 

best  loaf.  The  soft-wheat  flour  produced  a  soft,  sticky  dough  that 
expanded  while  rising  but  collapsed  during  the  baking,  so  that  the 

loaf  w^as  smaller  than  the  others.  These  experiments  indicated  that 
flours  of  high  food  value  but  poor  bread-making  properties  may  be 
blended  so  as  to  produce  a  better  balanced  gluten  than  that  contiiincd 

in  either  the  hard-wheat  or  soft-wheat  flours.  The  bread  produced, 

however,  is  not  equal  in  quality  to  that  from  wheat  normalh'  containing 
a  well-balanced  "rUiten. 

In  the  course  of  these  experiments  tests  were  made  of  the  effect  of 

the  temperature  of  the  flour  when  mixed  upon  its  })read-making 
properties.  In  these  tests  better  results  were  obtained  w  ith  flour  at 

TO'  C.  (158^  F.)  than  with  flour  at  a  temperature  considerably  higher or  lower.  There  is,  therefore,  a  reason  for  the  common  household 

practice  of  warming  flour  in  cold  weather  before  mixing  the  dough. 
Garc  should  be  taken,  however,  not  to  heat  the  flour  too  much.     In 



352         YEAKliOOK    OF    THE    DEPARTMENT    OF    AGRICULTURE. 

the  experiments  referred  to,  keeping  the  flour  for  some  time  at  tlie 

highest  temperature  (100°  C.  or  212"  F.)  had  a  decidedly  deleterious 

eti'eet  upon  its  bread-makintr  properties. 

LOSSES   OF   MATERIAL    IN    BREAD   MAKING. 

All  processes  of  bread  makin^f  entail  some  loss  aside  from  that  of 

flour  and  douo'h  accidentally  lost  in  the  mixing,  but  the  greatest  loss 

occurs  during  the  production  of  leavened  bread  by  fermentation.  The 

action  of  the  yeast  and  the  heat  at  diflercnt  stages  of  the  process 

results  in  the  fermentation  of  carbohydrates  and  the  production  of 

carbon  dioxid  and  alcohol,  and  other  simple  bodies  from  the  complex 

starches,  nitrogenous  bodies,  etc.,  originally  present. 

Inasmuch  as  many  of  the  compounds  formed  durifig  the  fermentation 

process  are  either  gaseous  or  volatile  at  the  temperature  of  baking, 

there  is  opportunity  for  appreciable  loss  of  material.  This  has  such 

an  important  bearing  upon  the  nutritive  value  of  flour  that  considerable 

study  has  been  made  of  the  kinds  and  quantities  of  material  lost  in 

bread  making.  As  a  result  of  experiments  carried  on  at  the  Minnesota 

and  New  Jersey  stations,  it  has  been  estimated  that  when  care  is 

exercised  in  making  bread  the  amount  of  nutritive  material  lost  need 

not  exceed  1.5  per  cent  of  that  in  the  flour;  but  in  careless  bread 

making  the  loss  was  equal  to  8  per  cent  of  the  nutritive  material  of 

the  flour,  and  it  could  even  be  more.  The  loss  in  the  former  case 

would  be  equivalent  to  about  3  pounds  of  flour  per  barrel,  and  in  the 

latter  case  15  pounds  or  more. 

This  loss  affects  both  protein  and  carbohydrates  to  an  appreciable 

extent.  Some  ver}^  careful  experiments  in  ])read  making,  carried  on 

as  part  of  these  nutrition  investigations  in  a  bakery  in  Pittsburg, 

showed  an  average  loss  of  1.3  per  cent  of  the  total  protein  and  3.2  per 

cent  of  the  carbohydrates  of  the  flour  in  the  process.  There  was  also 

a  slight  loss  of  fat,  due  ai)parently  to  its  volatilization  by  the  heat  of 
the  oven. 

Some  destruction  of  protein  compounds  in  bread  making  is  unavoid- 

able when  yeast  is  used,  as  nitrogenous  material  is  required  by  the 

yeast  for  growth  in  the  process  of  fermentation,  but  fortunately  it  is 

nonproteid  rather  than  proteid  material  that  is  thus  utilized,  and  the 

amid  compounds  of  the  flour,  which  have  practically  no  nutritive 

value,  may  serve  to  some  extent  for  this  purpose. 

The  loss  of  carbohydrate  material  is  due  chiefly  to  the  formation  of 

alcohol  and  carbon  dioxid  by  the  yeast  in  growing,  both  being  largely 

expelled  from  the  bread  when  it  is  baked.  In  addition  to  these  there 
is  also  a  small  amount  of  carbon  lost  in  other  forms,  such  as  volatile 

acids  produced  during  the  fermentation  process.  As  in  the  case  of  the 

nitrogen,  some  loss  of  this  kind  is  unavoidable,  since  the  production  of 
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gas  to  IcaviMi  (ho,  (l()ii<jfh  is  the  object  of  (he  fcrmontatioii.  In  these 

e.\i)eriineiits,  in  wliich  spcviiil  care  was  taken  in  the.  bread  making'',  the 
vohitih'  [)ro(hicts  from  carl)()ii  <^iveii  olF  were  e(iiiivah'rit  to  a  h)ss  of 
l.()8  per  cent  of  the  total  starch  present.  It  is  apparent,  then,  that  the 
proper  course  of  procedure  is  to  stop  the  fermentation  wlieri  sufficient 

oas  lias  l)ciMi  produced  (o  rcn(h'r  the  dou<4'h  as  ])orous  as  is  desired, 
because  furtlier  contiiuiation  of  the  process  results  simply  in  a  destruc- 

tion of  cai'bohydrates  to  no  purpos(\ 
The  important  feature  of  the  art  of  producing  leavened  bread  thus 

lies  in  i)roper  fermentation.  Unless  this  process  has  been  allowcid  to 

proceed  far  enou<;h,  a  heavy,  soggy,  unappetizing  loaf  is  the  result; 

whili^  if  it  is  allowed  to  proceed  too  far  there  is  a  considerable  loss  of 
material,  and  an  objectionable  quality  is  imparted  to  the  bread  Ijy 
the  development  of  acid. 

Several  attempts  have  been  made  to  introduce  methods  of  leavening 
that  would  not  cause  a  destruction  of  nutritive  material.  One  of 

those  is  the  Dauglish  method,  by  which  the  so-called  aerated  bread  is 
produced.  This  method  consists  in  mixing  the  flour  with  water  charged 

with  carbon  dioxid  under  pressure.  The  bread  is  about  as  porous  as 

that  raised  with  yeast,  but  is  less  agreeable  to  the  taste  of  many  per- 

sons, apparently  because  of  a  lack  of  the  b3^-products  resulting  from 

the  action  of  the  A^east  in  the  fermentation  process.  Baking  powders, 
that  is,  mixtures  which  liberate  carbon  dioxid  wdien  moistened,  aro 

used  to  a  considerable  extent  in  making  cake  and  quick-rising  breads, 

biscuits,  etc.,  but  the  attempts  to  substitute  them  entirel}^  for  3'east 
have  not  met  with  much  success.  Some  of  the  objections  to  them  are 

that  the}'  may  be  easily  adulterated,  and  that  bread  made  by  the  use  of 
them  lacks  the  flavor  and  aroma  of  well-made  j^east  bread. 

THE   COMPOSITION   OF   BREAD. 

The  composition  of  bread  depends  primarily  upon  that  of  the  floni 

from  which  it  is  made.  If  milk  and  butter  (or  lard)  are  used  in  mix- 
ing the  dough,  as  is  commonly  the  case,  their  nutrients  are,  of  course, 

added  to  those  of  the  flour ;  ])ut  w^hen  only  water  and  flour  are  used 

the  nutrients  of  the  bread  are  simpl}"  those  of  the  flour.  In  either 
case,  however,  the  proportions  of  the  nutrients  in  the  bread  are  smaller 
than  those  in  the  flour,  because  a  considerable  part  of  the  moisture 

from  the  water  or  the  milk  used  in  mixing  the  dough  is  present  in  the 

bread  after  baking,  that  is,  a  pound  of  the  bread  would  contain  less  of 

an}'  of  the  nutrients  than  a  pound  of  the  flour,  because  the  proportion 
of  water  in  the  bread  is  greater.  The  following  table  shows  how  the 
composition  of  flour  compares  with  that  of  bread,  the  difi^erent  kinds 

2      A10O3   23 
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of  bread  till  havinj^  been  made  from  the  flour  with  which  they  are  here 
compared: 

Composition  of  flour  and  of  bread  made  from  it  i)i  different  ways. 

Material. 

Flour   

Bread  from  flour  and  water   

Bread  from  flour,  water,  and  lard 
Bread  from  flour  and  skim  milk  . 

Water. Protein. Fat. Carbohy- drates. 

Per  cent. Per  cent. Per  cent. Per  cent. 

10.11 12. 47 
0.86 76.09 

80. 12 9.4G .'10 53. 70 

37.70 9.27 
1.02 

51.70 

36. 02 10.57 .48 
52.63 

Ash. 

Per  cent. 
0.47 

.32 .31 

.80 

It  is  thus  shown  that  the  proportion  of  water  is  larger  and  that  of 
each  nutrient  smaller  in  bread  than  in  flour,  and  that  the  nutrients  of 
the  flour  are  increased  by  those  of  nutritive  materials  added  in  making 
the  bread. 

It  is  apparent  that  two  kinds  of  bread  from  the  same  lot  of  flour 

may  difl'or,  accordin<^  to  tlie  method  used  in  making-  the  bread.  On 
the  other  hand,  two  loaves  of  bread  made  by  exactly  the  same  process, 

but  from  difl'erent  lots  of  flour  of  the  same  grade  or  brand,  would  not 
necessarily  have  the  same  composition  because  of  a  possible  variation 

in  the  flours.  The  chemical  composition  of  wheat  is  not  a  fixed  char- 
acteristic, different  kinds  of  wdieat  vaiyi ng  widely  in  this  respect. 

Furthermore,  the  composition  of  the  same  sort  of  wheat  varies  with 
several  factors,  such  as  climate,  rainfall,  and  the  soil  on  which  it  is 

grown.  It  is  evident,  therefore,  that  statements  regarding  the  compo- 
sition of  flour  can  hardl}^  be  definite. 

GRAHAM,  ENTIRE   W^IIEAT,  AND   STANDARD   PATENT   FLOURS. 

Inasmuch  as  the  composition  of  bread  is  so  dependent  upon  that  of 
the  flour,  a  consideration  of  the  different  grades  of  flour  on  the  market 
Avill  afford  an  understanding  of  how  the  breads  from  them  compare  in 
this  respect.  Attention  is  here  given  more  particularly  to  Graham, 
entire  wheat,  and  standard  patent  flours,  as  these  are  the  three  grades 
most  commonly  used,  and  hence  of  most  importance.  Graham  flour, 
strictly  speaking,  is  simply  wheat  meal,  that  is,  the  entire  grain 
ground  to  a  powder.  It  has  sometimes  been  made  by  removing  the 
outer  branny  portions  of  the  kernel  and  grinding  this  separately  from 
the  inner  parts,  afterwards  combining  the  two,  as  it  was  thought  that 

the  efforts  to  grind  the  naturalh"  coarse  material  with  the  rest  of  the 
wheat  had  a  deleterious  effect  upon  the  bread-making  qualities  of  the 
flour.  It  is  now  commonly  made  b}^  crushing  and  grinding  the  whole 
of  the  kernel  at  once,  without  bolting  or  sifting.  When  thus  prepared 
it  contains  the  same  ingredients  as  the  wheat  itself  and  in  the  same 
proportions.     Such   flour   is    coarse,    however,    and   even    the   most 
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snrcortsful  {itteinpts  at  tine  <^rindin^^  still  louvo  it  fuii'ly  course  and  with  a 

lar»^e  pro|X)rti(>Fi  {y\'  branny  particicH.  To  overcome  this  o))je('tion 
more  or  les.s  holtini*-  is  frciinently  resorted  to.  Mneh  of  the  flonr  sold 
as  Graham  has  boon  thus  treat<Hl,  thonsjch,  of  course,  such  a  product  is 
not  really  Graham  Hour. 

The  terni  *' entire  wheat"  would  suj^gest  flour  practically  identical 
with  the  Graham.  The  flour  thus  desi<,^nated,  however,  it  is  often  said 

is  nnide  by  first  decorticatin<^  the  ̂ n-ain,  or  removing  the  branny  outer 
coverini;-,  and  grindini>*  the  remainder.  J^y  such  a  method  some  of  the 
outer  portion  of  the  wheat  kernel  would  be  retained  in  the  flour,  only  a 

small  proportion  of  the  wheat  beino-  discarded.  So  far  as  can  he  learned 
some  of  the  so-called  whole-wheat  flour  is  not  so  ground,  but  is  made 

by  including  with  the  patent  grades  the  middling  and  low-grade  flours 
with  considerable  of  the  germ.  Whole- wheat  flour  is  not  so  coarse  as 
Graham  nor  so  fine  as  the  white  flours. 

The  finer  grades  of  patent  flour  contain  neither  the  bran  nor  the  germ 
of  the  wheat.  In  some  of  the  lower  grades  the  germ  is  retained,  and 

as  this  part  is  somcw^hat  richer  than  the  rest  of  the  kernel  in  protein, 
the  proportion  of  this  ingredient  is  larger  in  tlie  lower  than  in  the 
higher  grades  of  flour.  The  chief  reason  for  removing  the  germ  in 
milling  the  higher  grades  is  that,  because  of  the  presence  of  the  oil, 
which  is  more  abundant  in  the  germ  than  in  the  remainder  of  the  wheat, 
flour  in  which  it  is  retained  has  a  tendency  to  become  rancid  and  to 

deteriorate  in  bread-making  properties.  The  bran  is  left  out  because 
of  its  coarse  nature  and  because  it  darkens  the  flour.  The  grade  of 
white  flour  most  widely  used  is  that  known  as  straight  patent,  or 

standard  patent,  or  famil}"  grade.  Although  this  flour  contains  neither 
the  germ  nor  the  bran  of  the  wheat,  in  modern  exhaustive  milling 
nearly  73  per  cent  of  the  kernel  is  recovered  in  this  grade. 

Because  the  proportion  of  nitrogenous  material  in  both  the  germ  and 
the  outer  portions  of  the  wheat  is  larger  than  in  the  remainder  of  the 
kernel,  it  has  been  popularly  contended  that  the  flours  from  which 
these  portions  have  been  removed  are  less  nutritious  than  those  in  which 
they  are  retained  in  tiie  milling.  Li  support  of  this  contention  the 

different  grades  of  flour  have  frequentl}^  been  compared  with  respect 
to  the  proportions  of  protein  in  them,  apparently  to  the  advantage  of 

the  coarser  grades.  In  consideration  of  what  has  alread}"  been  shown 
regarding  the  variable  composition  of  wheat,  however,  it  is  evident 
that  diiferences  in  the  proportions  of  nutrients  in  the  different  grades 

of  flour  as  purcha.sed  in  the  market  would  much  more  likel}^  be  due  to 
diflferences  in  the  wheat  from  which  the}^  were  ground  than  to  advan- 

tage in  any  particular  method  of  milling.  Patent  flour  from  wheat 
with  15  per  cent  of  protein  would  contain  larger  proportions  of  the 
nutrient  than  Graham  flour  from  wheat  with  only  8  per  cent,  such 
ditferences  in  protein  content  being  not  at  all  uncommon.     Obviously, 
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therefore,  the  only  t'liir  conipari.soii  is  that  between  the  three  grades 
of  Hour  milled  from  the  same  lot^of  wheat.  These  points  are  clearly 
illustrated  by  the  figures  in  the  following  table,  perfectly  uniform 

results  having  been  obtained  at  both  the  Elaine  and  Minnesota  experi- 
ment stations: 

Composition  of  flours  and  breads,  as  shown  hy  recent  experiments. 

Materiul. 

Minnesota  wheat  ilour  (fresh  material): 

First  patent   

Second  patent   

Standard  patent   

First  clear   

Second  clear   

' '  Red  dog  "   
Entire  wheat   

Graham   

Oregon  wheat  flour  (fresh  material): 

Standard  patent   
Entire  wheat   

Graham   

Oklahoma  wheat  flour  (fresh  material): 

Standard  patent   ,   
Entire  wheat   

Graham   

Bread  made  from  Oregon  wheat  flour  (water-free 
basis) : 

Standard  patent   
Entire  wheat   

G  raham   

Bread  made  from  Oklahoma  Avheat  flour  (water- 
free  basis): 

standard  patent   
Entire  wheat   

Graham   

Bread  matle  from  patent  flour  (fresh  material): 

High  grade   

standard  grade   

Medium  grade   

Low  grade   

Water. Protein. 

Yr  cent. 

10.55 
10.49 

10.54 
10.13 

10.08 

9.17 

10.81 

8.G1 

8.94 

8.6G 

8.15 

9.93 

7.46 

7.73 

82.9 
34.1 

39.1 

40.7 

Fir  cent. 
11.08 

11. 14 
11.99 

13.74 
15. 03 

18.98 

12. 2G 

12.  05 

7. 55 

8.25 
8.97 

15.06 
16.63 

16.81 

8.32 
9.49 
9.94 

16.24 

18.06 

18.43 

8.7 

9.0 

10.6 
12.  6 

Fat. 

Per  cent. 

1.15 1.20 
1.61 

2.20 
3.77 

7.00 
2.24 
2.  44 

1.  25 1.67 
•      1.68 

.92 1.64 

1.79 

1.37 

1.82 
1.83 

1.02 
1.77 

1.94 

1.4 

1.3 

1.2 

1.1 

Carbo- 

hydrates. 

Per  cent. 

76. 85 

76. 75 

75.36 
73.13 

69.37 

61.37 
73.67 

74.58 

81. 82 

80.35 

79.  48 

73.57 

73.05 
72. 35 

88.93 

87.24 

85.72 

82.03 

78.75 

77.12 

56.5 
5-1.9 

48.3 

44.3 

Ash. 

Per  cent. 

0.37 

.42 

.50 

.80 

1.75 

3.48 
1.02 

1.72 

.44 1.07 

1.72 

.52 
1.22 
1.32 

1.38 

1.45 
2.51 

.71 

1.60 
2.51 

.5 

.7 

.9 

1.3 

For  the  experiments  with  Minnesota  wheat  the  flours  were  ground 

b}'  one  of  the  hirgc  mills  in  Minneapolis.  In  addition  to  the  three 
flours  under  discussion,  all  the  grades  of  flour  commonly  ground  were 

produced  from  this  wheat,  and  obtained  for  anal3^sis,  the  results  being 
given  in  the  table.  The  first  patent  is  the  highest  grade  of  flour  manu- 

factured; the  gluten  in  it  has  a  greater  power  of  expansion  than  that 

in  any  other  grade,  and  the  loaf  made  is  the  largest  and  whitest.  Sec- 
ond patent  is  somewhat  similar  to  first  patent,  but  the  gluten  has  not 

quite  so  high  a  power  of  expansion,  and  the  bread  is  a  shade  darker. 
The  first  clear  grade,  which  comprised  about  12  per  cent  of  the  wheat, 
is  obtained  after  the  first  and  second  patent  have  been  removed.     This 
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grade  coiitjiins  sliohtly  moi'c  j)r()(riii  than  ('itlicr  of  the  two  piitont 
j^i'ados,  Imt  the  <4lia(lin  and  «^lii(('irm  ai'c  not  prcsciil.  in  such  fav()ral)hi 

j)r()[)()i'ti()iis  for  bread  inakiiiL;".  All  three  of  these.  Hours  are  conil>ined 

to  produce  the  sti-ai^ht  or  stjmdard  patent  lh)Ui".  'Hie  (piautity  oi"  lirst 
or  second  patent  lh)ur  put  upon  tin;  market  is  reUitivcly  small  eom- 
pai(Ml  with  that  of  standard  j^atent. 

Al't(M-  the  standard  patent  Hour  has  })een  I'emovcd  there  is  still 
obtained  about  0.5  ])er  eent  of  a  Hour  called  second  clear,  or  low  ̂ rade, 

which  contains  a  hi^h  percentage  of  protein,  but  with  a  gluten  of  poor 

([uality  for  bread  making.  Finally  there  is  the  so-called  "  red  dog" 
Hour,  the  lowest  grade  produced,  which  is  secured  mainly  from  the 

germ  or  embryo  and  adjacent  parts  of  the  wheat.  It  contains  large 

proportions  of  protein  and  fat,  but  the  proteids  of  the  wheat  germ  arc 
decidedly  different  from  gluten  in  character  and  composition.  Germ 
flour  has  poor  agglutinating  properties,  and  little  power  of  expansion, 

and  produces  a  poorly  raised,  dark-colored  loaf. 
The  entire  wlieat  flour  included  in  this  list  was  produced  by  removing 

a  portion  of  the  bran  coat  and  grinding  the  remainder  of  the  kernel. 
The  Graham  Hour  was  made  by  grinding  the  whole  of  the  grain,  bran 

and  all,  no  sieves  or  bolting  cloths  being  used. 

The  Oregon  wheat  and  the  Oklahoma  wheat  were  both  ground  at 

the  ̂ Minnesota  station  in  a  small  mill  procured  especially  for  the  inves- 
tigations. Only  the  standard  patent,  entire  wheat,  and  Graham  flours 

were  produced  from  either  of  these  wheats.  It  will  be  noticed  that 

the  Oregon  wheat  was  much  poorer  in  protein  but  richer  in  carbo- 
bjxlrates  than  the  Oklahoma  wheat,  while  the  Minnesota  wheat  was 

al)out  midway  between.  The  anal3^ses  of  these  samples  w411  serve  to 
illustrate  what  has  been  stated  above  regarding  the  comparison  of 

dili'erent  grades  of  flour  from  different  lots  of  Avheat.  Graham  flour 
from  even  the  Minnesota  or  the  Oklahoma  wheat  had  a  larger  protein 

content  than  the  standard  patent  from  the  same  wheat;  but,  on  the 

other  hand,  the  standard  patent  from  either  had  much  more  protein 

than  the  Graham  from  the  Oregon  wheat.  It  is  quite  apparent,  there- 
fore, that  a  comparison  of  composition  of  the  different  grades  from 

different  lots  of  wheat  is  not  a  fair  one. 

Comparing  the  three  grades  of  flour  from  the  same  lot  of  wheat,  it 
will  be  noticed  that  in  each  case  the  proportion  of  protein  was  largest 
in  the  Graham  and  smallest  in  the  standard  patent  flour,  the  entire 

wheat  ])eing  between  these  two.  On  the  other  hand,  the  proportion 

of  carl)()hydrates  was  smallest  in  the  Graham  and  largest  in  the  standard 
patent  flour.  Considering  that  these  two  nutrients  are  not  present  in 

flour  in  proper  proportions  for  a  well-balanced  diet,  there  being  an 

excess  of  carbohydrates  and  a  deflcienc}^  of  protein,  it  might  seem 
from  such  a  con)parison  of  composition  that  the  coarser  flours  would 
be  the  best.     Before  an  ade(piate  discussion  of  relative  nutritive  value 
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is  possiV)le,  however,  the  dit^ostibility  of  the  three  flours  must  be 
detoriuined. 

The  breads  from  the  diflerent  flours,  when  made  in  such  ways  as  to 

afl'ord  comparison,  bear  the  same  rehxtion  to  one  another  as  the  flours 
in  respect  to  the  proportions  of  nutrients.  This  is  what  would  })e 

expected  in  view  of  the  fact,  ah-eady  stated,  that  except  for  the 
materials  added  in  mixino-  the  dough  the  composition  of  the  bread 
depends  entirely  upon  that  of  the  flour.  Tlie  analyses  of  breads 
included  in  the  table  will  illustrate  this.  Thus,  in  the  breads  made 

from  different  g-rades  of  patent  flour,  that  from  the  high-grade  flour, 
which  had  the  lowest  protein  content,  had  the  least  protein,  while  that 

from  low-grade  flour,  which  is  the  richest  in  protein,  had  the  most. 
This  was  the  case  with  the  breads  of  which  the  analyses  are  given  in 
the  table,  even  though  the  proportion  of  water  is  highest  in  the  bread 

from  the  low-grade  flour;  if  the  computations  were  based  upon  the 
dry  matter  of  the  breads  the  differences  would  be  still  larger.  In  the 
case  of  breads  made  from  the  different  grades  of  Oregon  and  Oklahoma 

wheat,  the  values  given  arc  for  dr}^  matter,  in  order  that  the  com- 
parison may  be  absolute.  These  data  show  that  in  each  case  the 

Graham  bread  had  the  most  protein  and  the  least  carbohydrates,  as  it 
was  with  the  flours. 

THE   DIGESTIBILITY   OF   BREAD. 

A  knowledge  of  the  digestibility  of  any  food  material  is  of  prime 
importance  for  two  reasons:  In  the  first  place,  unless  it  is  completely 
digested  a  portion  of  it  does  not  serve  to  nourish  the  body  at  all, 
because  only  that  part  of  the  food  that  is  digested  and  absorbed  from 

the  alimentar}^  canal  can  be  thus  utilized,  and,  in  the  second  place, 
some  indigestible  materials  act  as  irritants  in  the  alimentar}^  canal,  and 
while  they  may  stimulate  the  excretion  of  the  digestive  juices  they 
sometimes  increase  peristiilsis,  thus  hastening  the  contents  along  too 
rapidly  to  permit  complete  absorption,  wdth  the  result  that  nutritive 
material  which  otherwise  mio^ht  be  absorbed  and  serve  to  nourish  the 

body  is  lost  with  the  indigestible  materials.  In  estimating  the  nutri- 
tive value  of  a  food  material,  it  is  therefore  necessar}^  to  consider  not 

only  its  composition,  but  also,  and  more  particularly,  the  proportions 
of  its  different  nutrients  that  are  dio-csted  and  utilized. 

In  connection  with  the  nutrition  investigations  at  the  Maine  and 
Minnesota  stations,  upward  of  100  digestion  experiments  have  been 
made  with  young,  healthy  men,  with  bread  from  different  grades  of 
flour  ground  from  hard  and  soft  wheats  from  Indiana,  Michigan, 
Minnesota,  Dakota,  Oklahoma,  and  Oregon.  In  these  investigations 
great  care  was  given  in  each  case  to  the  securing  of  different  grades  of 
flour  from  the  same  lot  of  wheat,  to  the  production  of  bread  from  the 
flours,  and  to  all  other  details  of  the  experiments,  in  order  to  secure 



WHEAT    FLOUU    AND    BKEAD.  359 

uniformity  of  conditions,  unci  thus  insure  fjiirness  and  relia)>iiity  in 

comparison.  Tho  results  of  these  (experiments  therefore  ^ivc  very 
delinite  infornnition  rei^^ardinjj:  the  rehitive  digestibility  of  bread  from 
di  lie  rent  grades  of  Hour. 

The  larger  numl)er  of  these  experiments  were  made  with  (jraham, 

entire  wiieat,  and  standard  patent  ilours  fiom  wheats  from  different 

sections  of  the  country.  The  averages  of  the  results  with  these  three 

grades  of  ilour  give  the  following  as  the  proportions  of  nutrients  that 

were  digested  from  the  ditlerent  Ilours,  tiiese  factors  }>eing  commordy 
termed  coellicients  of  digestibility:  Standard  patent  flour,  protein  88. C 

per  cent  and  carbohydrates  97.7  per  cent;  entire  wheat  flour,  protein 
82  per  cent  and  carbohydrates  93.5  per  cent;  Grahaiu  flour,  protein 
74.9  per  cent  and  carbohydrates  89.2  per  cent. 

The  digestibility  of  the  fat  was  also  determined  in  some  cases,  but 

for  the  most  part  the  results  were  believed  to  be  too  low,  and  are 
therefore  omitted.  The  quantity  of  fat  in  bread  is  too  small  to  permit 
of  accurate  tests  of  its  digestibility.  This  is  a  matter  of  no  importance, 

however,  as  bread  is  not  considered  as  a  source  of  fat  in  the  diet.  The 

very  common  custom  of  eating  butter  or  some  other  fat  with  bread  is 
in  reality  but  a  method  of  supplying  this  deficiency. 

It  will  be  seen  that  there  is  a  considerable  difference  in  the  digesti- 

bilit}^  of  the  nutrients  in  the  three  kinds  of  bread,  the  variations  in  the 
protein  being  larger  than  those  in  the  carbohydrates.  For  both  nutri- 

ents the  digestibility  of  the  standard  patent  flour  was  the  greatest,  and 

that  of  the  Graham  flour  was  least.  This  is  true  not  only  for  the  aver- 
ages of  the  tests  with  the  different  flours,  but  also  for  the  individual 

tests.  With  some  of  the  wheats  the  differences  in  the  proportions 

digested  from  the  different  flours  were  not  so  wide  as  with  others;  and 
in  some  cases  also  there  were  very  noticeable  differences  between  the 

subjects  with  respect  to  the  completeness  of  digestion;  but  with  all  the 
subjects,  and  with  all  kinds  of  wheat  thus  far  tested,  the  uniform  result 

was  that  the  digestibilitj'  of  the  standard  patent  flour  was  the  highest, 
that  of  entire  wheat  the  next,  and  that  of  Graham  the  lowest.  Con- 

cordant results  wxre  obtained  in  artificial  digestion  experiments. 

Experiments  were  made  w^ith  first,  second,  and  standard  patent 
flours  to  learn  how^  these  compare  with  one  another,  the  digestibility 
of  the  nutrients  as  determined  in  these  tests  being  as  follows:  First 

patent,  protein  90.5  per  cent  and  carbolu'drates  98  per  cent;  second 
patent,  protein  91.4:  percent  and  carbohydrates  98.7  per  cent;  stand- 

ard patent,  protein  90.3  per  cent  and  carboh3^drates  97.4  per  cent. 
Practically,  there  was  no  difference  in  these  three  grades  of  patent 

flour  with  respect  to  the  proportions  digested;  and  since  the  proportion 
of  protein  is  much  the  same  in  all  of  them,  they  are  about  equal  in 
actual  nutritive  value. 

Differences  in  digestibility  of  the  flours  containing  the  branny  por- 
tion of  the  wheat  are  sometimes  attributed  to  the  fineness  with  which 
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the  coarse  nuiterials  are  ground.  Tliis  is  doubtless  true  to  some 
extent,  and  may  in  part  explain  why  whole  wheat  is  more  digestible 

than  Graham,  because  the  whole-wheat  Hour  is  somewhat  more  tinely 
ground.  But  even  when  bran  is  reduced  to  a  very  line  powder  it  is 
not  so  well  dit^ested  as  Hour,  and  its  presence  in  the  Hour  decreases 
rather  than  increases  its  nutritive  value,  because  it  decreases  the 

dioestibilit3\  This  was  observed  at  the  Minnesota  station  in  some 
experiments  with  Oklahoma  wheat.  Bran  removed  in  producing  the 
patent  Hour  was  ground  very  tine,  and  was  added  to  some  of  the  Hour, 
14:  per  cent  as  much  bran  as  Hour,  or  about  the  proportion  in  which  it 
was  removed  during  the  milling.  This  increased  the  protein  content 
of  the  Hour  to  15.3  per  cent  as  compared  with  15.1  per  cent  in  the 
Hour  without  the  bran.  The  digestibility  of  l)read  made  from  this 
mixture,  as  compared  with  that  of  bread  from  the  same  Hour  without 
the  })ran,  was  as  follows:  Bread  with  bran,  protein  85.9  per  cent  and 
carbohydrates  93.3  per  cent;  bread  without  bran,  protein  91.6  per 
cent  and  carbohydrates  97.8  per  cent. 

Thus,  while  the  addition  of  the  bran  to  the  Hour  increased  the  pro- 
portion of  the  nutrients  but  a  triHing  amount,  it  decreased  the  digesti- 

bility^ very  decidedly,  so  that  the  digestible  nutrients  in  the  Hour  with 
bran  were  only  13.2  per  cent  of  protein  and  67.5  per  cent  of  carbo- 

hydrates, while  in  the  same  Hour  without  the  bran  they  were  13.8  per 
cent  of  protein  and  71.1  per  cent  of  carbohydrates.  What  little  was 
gained  in  increase  of  nutrients  by  the  addition  of  the  bran  was  more 
than  offset  by  the  failure  of  the  bran  to  be  digested.  It  is  evident, 
therefore,  that  the  defective  digestibility  of  the  bran  is  not  due 
entireW  to  imperfect  grinding,  though  it  is  worthy  of  note  that  the 

bread  from  the  mixture  of  ordinar}^  Hour  and  Hneh'  ground  bran  was 
more  dio-estiblc  than  that  from  either  Graham  or  entire  wheat  Hour 
from  the  same  lot  of  wheat. 

A  number  of  experiments  were  also  made  to  study  the  effect  of 
adding  germ  to  patent  flour.  As  in  the  experiments  with  bran,  the 
germ  removed  in  milling  standard  patent  flour  from  Oklahoma  wheat 
was  Hnely  ground  and  mixed  with  some  of  the  standard  patent  flour 
in  the  proportion  in  which  it  was  removed  during  the  milling,  the 
mixture  containing  about  93  per  cent  flour  and  7  per  cent  germ.  The 
digestibility  of  the  nutrients  of  bread  made  from  this  mixture  was  as 
follows,  the  data  for  the  patent  flour  without  the  germ  being  also 
given  for  comparison:  Bread  from  mixture,  protein  90  per  cent  and 

carboh3^drates  97.6  per  cent;  bread  from  patent  flour,  protein  91.6 
per  cent  and  carbolivdrates  97.8  per  cent. 

The  digestibilit}^  of  the  protein  in  the  flour  with  the  germ  added 
was  slightly  less  than  in  the  same  flour  without  the  germ,  while  that 

of  the  carbohydrates  was  practicall}^  the  same  in  both.  The  digestible 
nutrients  in  the  flour  with  the  germ,  computed  by  use  of  these  results, 
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would  «4lvo  a  trifle  more  piotcin  and  sli<^ditly  Icsh  car))oliydrutes  tlmii 

ill  (li('  Hour  without  the  ̂ ^crni.  'l'h(;re  was,  therefore,  practiciilly  i»o 
«^ain  ill  luilritivi?  vjdui^  h}'  rctaiuiiii^^  in  the  (lour  i\\v.  ix^n'in  that  is 

ordinarily  removed  in  (he  iniilinL;'. 

riii:  NUTunn  i:  aaltie  of  iniEAi). 

As  previously  pointed  out,  bread  eonbiins  from  35  to  40  per  eent  of 

water.  Sinee  tlu^  riMuainder,  about  60  per  cent  at  least,  is  nutritive 
intiterial,  bread  is  ivally  one  of  the  most  nutritious  of  the  conuiion 

foods,  but  few^  others  ecpialini^  it  in  this  respeet.  Bread  supplies  a 

larij-e  amount  of  car])o]iydrates,  a  moderate  amount  of  protein,  a  small 
amount  of  nuneral  matters,  and  almost  no  fat.  Since  there  is  relativel}^ 
an  excess  of  carbohydrates  and  a  deficiency  of  protein  in  wheat,  bread 

could  not  serve  alone  for  proper  nutrition  of  the  body,  because  an 

amount  of  bread  sufficient  to  suppl}'  the  requisite  protein  w^ould  fur- 
nish much  more  car])ohydrates  than  necessary.  In  a  mixed  diet  this 

discrepancy  is  of  little  importance,  because  the  deficienc}^  of  protein  is 
made  up  by  such  foods  as  meat  or  cheese.  Bread  and  milk  forms  a 
much  more  suitable  diet  than  bread  alone.  Where  bread  forms  the 

whole  or  the  main  part  of  the  diet,  as  it  does  among  the  larger  num- 
ber of  poor  people,  and  when  flours  of  low  protein  content  are  used, 

the  deficiency  of  protein  is  of  much  more  consequence.  In  case  of 

flours  of  high  protein  content  this  deficiency  is  of  course  smaller. 

Various  methods  of  increasing  the  protein  content  of  bread  have 

been  followed,  but  only  a  few  of  them  have  been  adopted  for  ordinary 

practice,  because  of  a  tendenc}^  to  increase  the  cost  of  the  bread  too 
much.  The  use  of  skim  milk  instead  of  water  for  mixing  the  dough 

does  not  increase  the  cost  of  the  bread  very  materially,  but  it  does  add 

appreciabl}^  to  the  protein  content.  A  comparison  of  skim -milk  bread 
with  water  bread,  made  from  the  same  flour,  is  given  in  the  tiible  on 

page  354,  showing  that  the  skim  milk  increased  the  protein  to  the 
extent  of  about  2  per  cent. 

CONCLUSION. 

In  this  discussion  especial  consideration  has  been  given  to  the  protein 

and  carbohydrates,  and  no  mention  has  been  made  of  the  mineral 

matters,  among  which  are  the  phosphates  of  the  wheat  so  popularh' 
considered  of  especial  virtue.  This  omission  has  been  intentional  for 

the  reason  that  as  yd  not  enough  is  known  concerning  the  metabolism 
of  mineral  matters  in  the  body  to  warrant  a  discussion  of  the  value  of 

those  contained  in  the  flour.  Such  investigations  as  have  been  made 

suggest  that  the  supply-  in  the  ordinary  diet  is  more  than  suflicient  to 
meet  the  demands  of  the  body.  In  the  experiments  it  was  observed 

that  the  quantity  of  mineral  matters  in  the  feces  was  from  a  third  to  a 
half  as  large  as  those  in  the  bread,  but  it  can  not  be  said  how  much  of 
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the  excreted  material  pertained  to  undigested  liread  and  how  niueh 

was  from  other  sources.  In  view  of  such  hick  of  knowh'dgc  it  would 

be  futile  as  yet  to  compare  the  three  grades  of  flour  with  respect  to 

their  value  as  sources  of  mineral  matter. 

While  the  coarser  grades  are  not  more  nutritious  than  the  lincjr 

flours,  there  are  many  cases  in  which  they  are  especially  desira})le,  as, 

for  instance,  for  persons  of  sedentary  habit  and  occupation,  because 

their  stimulating  of  the  alimentary  tract  may  help  to  procure  a  larger 

secretion  of  the  digestive  juices  and  also  to  overcome  a  tendency  to 

constipation.  This,  however,  is  a  purely  physiological  action,  and 

should  be  considered  apart  from  the  nutritive  value.  Finally,  it  may 

be  said  that  wheat  flour  of  all  the  various  grades  is  one  of  the  cheapest, 

most  digestible,  and  most  nutritious  of  human  foods,  and  well  worthy 

of  the  high  estimation  in  which  it  is  generally  held.  The  use  of  dif- 
ferent sorts  of  wheat  flour  is  a  convenient  way  of  giving  variety  to  the 

diet,  a  matter  which  is  of  no  little  importance. 



A  MODEL  IXim. 

By   AV.    J.    Si'ILLMAN, 

Agroslologisi,  Bureau  of  riant  Industry. 

TNTUODUCTION. 

Tlic  mclhods  of  manai^cment  on  a  15-acrc  farm  that  raises  all  the 
rouo-hao-o  for  30  head  of  stock,  17  of  which  are  cows  in  milk,  can  not 
fail  to  be  of  interest  to  farmers  in  all  parts  of  the  country.  The  farm 

in  question  is  situated  in  southeastern  Penns3^1v^ania,  near  a  large  city. 
About  13  acres  are  in  cultivation,  the  remaining  2  acres  being  occupied 
by  buildings,  yard,  etc.  This  farm  came  into  the  possession  of  the 
present  owner  in  1881  with  a  mortgage  of  $7,200  upon  it.  For  the 
first  year  the  farm  lacked  ̂ IG  of  paying  expenses.  During  the  next 
six  years  the  mortgage  was  paid. 

now   THE    SOIL   WAS   IMPROVED. 

The  soil  of  the  farm  is  a  reddish,  somewhat  gravelly  clay.  It  was 
so  run  down  in  1881  that  it  did  not  support  the  2  cows  and  1  horse 
kept  upon  it.  It  has  been  brought  up  to  its  present  remarkable  state 

of  fertilit}^  solely  by  the  use  of  stable  manure  applied  directly  from  the 
barn,  as  it  was  produced.  The  system  of  handling  manure  is  such 
that  none  is  lost,  either  liquid  or  solid.  No  commercial  fertilizers 
have  ever  been  used,  and  no  manure  has  been  hauled  from  the  citv. 

The  crops  are  (ordinarily)  all  fed,  and  are  thus  largely  returned  to 
the  land  in  the  manure.  Of  course,  much  valuable  fertilizer  is  added 
to  the  farm  annually  from  the  rich  mill  products  fed  the  cows. 

Upon  assuming  management  of  the  farm  the  owner,  a  minister,  with 
no  previous  experience  in  farming,  began  to  read  what  agricultural 

literature  was  available.  One  of  the  first  books  secured  was  Quincy's 
little  book  on  the  soiling  of  cattle,  written  in  1859.  As  in  man}'- 
parts  of  this  country  the  practice  of  "soiling"  is  not  common,  it  is 
permissible  to  state  that  it  consists  in  cutting  and  feeding  green  feed 
in  sununer  instead  of  allowing  the  animals  to  run  on  pasture.  This 

practice  did  not  prove  satisfactory  the  first  3'ear,  because  no  other 
feed  was  used,  and  the  cows  did  not  do  well.  The  manure  w^'^  ̂ ^^^ 
diiiicult  to  handle,  and  it  was  not  easy  to  keep  the  barn  clean.  Before 

the  next  season  the  new  farmer  had  procured  Stewart's  book  on  feed- 
ing animals,  and  from  it  learned  his  first  lesson  in  "balanced  rations." 
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He  also  learned  to  feed  some  dry  Lay  with  the  soiling"  crops,  thus 
giving-  the  manure  a  proper  consistency.  Thenceforward  the  manage- 

ment of  the  constantly  growing  herd  of  cows  was  a  simple  matter,  and 
the  farm  began  not  only  to  pay  a  profit  l)ut  to  increase  in  fertility. 

SYSTEMATIC    MANAGEMENT. 

The  writer  has  nev^er  seen  another  farm  on  which  system  is  so 
pronounced  a  feature.  Without  referring  to  notes  of  any  kind,  the 
owner  detailed  the  crops  growing  on  each  small  subdivision,  the  crops 
that  had  been  grown  on  each  for  two  to  three  years  past,  and  those 
that  would  be  grown  for  as  long  in  the  future.  In  most  cases  the 
dates  of  seeding  and  harvesting  were  given.  A  peculiar  feature  of 
the  management  is  that  all  the  principal  operations  are  performed  on 
a  lixod  day  each  succeeding  year,  or  as  near  to  it  as  the  weather  will 
permit.  Not  a  pound  of  solid  or  liquid  manure  goes  to  waste  on  this 

farm,  and  the  soil  is  in  such  condition  that  it  is  more  nearly  independ- 
ent of  weather  conditions  than  any  other  soil  the  writer  has  ever  seen. 

Torrential  rains  are  soaked  up  in  a  very  short  time,  so  that  the  soil 
may  be  handled  after  a  rain  much  sooner  than  that  of  adjacent  farms. 
It  is  therefore  not  difficult  to  adhere  approximately  to  a  prearranged 

programme.  For  instance,  earl}^  corn  for  soiling  is  planted  May  8; 
late  corn  for  silage,  June  22;  grass  seed  about  August  22,  and  so  on. 

THE   PRODUCTS   SOLD. 

The  farm  is  strictly  a  dairy  farm,  the  only  products  regularl}^  sold 
being  milk  and  a  few  head  of  3^oung  cattle  each  year.  The  cows  are 
all  registered  Jerseys,  except  one  or  two  picked  up  at  sales  on  neigh- 

boring farms.  They  are  not  only  pure  bred  but  they  are  well  bred. 
There  is  not  a  star  boarder  in  the  herd.  Male  calves,  if  worthy  of  it, 
are  reared  for  breeding  purposes,  but  none  is  ever  vealed.  If  a  male 

calf  is  not  lit  to  raise  for  a  breeder  it  is  killed  at  birth.  ''It  doesn't 

pay  to  feed  ̂ 18  worth  of  milk  to  a  calf  that  will  sell  for  §7,"  said  the 
owner.  The  young  cattle  sold  from  this  farm  bring  on  an  average 

^100  apiece,  and  about  five  are  sold  each  3^car. 
The  milk  is  all  sold  at  25  cents  a  gallon  the  year  round  to  a  State 

institution  located  2  miles  distant,  in  a  neighboring  suburb.  It  tests 

on  the  average  5.8  per  cent.  It  will  be  seen  that  this  is  a  very  moder- 
ate price,  considering  the  quality.  It  is  superfluous  to  add  that  this 

milk  is  perfectly  clean  and  free  from  adulteration.  There  is  never 

any  complaint  from  the  buyers;  on  the  other  hand,  this  farmer  is  con- 
sidered a  public  benefactor.  The  milk  is  delivered  once  a  day,  the 

wagon  leaving  the  farm  at  6.50  a.  m.  Both  night's  milk  and  morning's 
milk  is  scrupulously  cared  for  the  first  hour  after  it  is  drawn.  As  soon 
as  drawn  it  is  placed  in  perfectly  clean  cans  standing  in  cold  water  some 
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distniUH'  from  \\\v  l):ini,  nii'l  stincil  |'i(M(ii(^ntly  to  acrato  it  and  aid  the 
cooling*.  'V\u'  milk  vessels  aic  never  allowed  to  stand  ai"ound  with  a 
littl(^  milk  left  in  them,  hut  are  washed  as  soon  as  the  milk  is  n^noved 

from  them,  lirst  with  cold  water,  then  with  hoilino-,  and  linally  a<(ain 
with  cold  water.  ''AH  hueki^ts  and  cans  ahout  th(»  dairy  are  treated 

to  such  a  hath  immediaUdy  after  us(>  and  i)laeed  in  (he  sunshine  and 

air.  and  heforc  use  again  cleansed  with  (dean  cold  water."  The  amount 
of  milk  produced  is  nearly  the  same  at  all  seasons,  and  averaj^es  ahout 
lit)  oallons  a  day.  This  is  ecjuivalcnt  to  a  yield  of  4,800  pounds  Ji  year 

for  each  of  the  IT  cows  kept — not  an  enormous  yield  hy  any  means, 
but  a  o^ood  one.  This  gives  an  income  from  milk  of  about  ̂ 2,4t)0  a 

year.    The  outlay  for  concentrated  feeding  stuffs  is  about  ̂ G25  a  year. 

iiAXDS  K:siri.oYEr)  and  methods  of  work. 

One  man  and  a  boy  do  the  la])or  of  the  farm,  except  in  hay  harvest 

and  during  the  cutting  of  silage;  but  these  have  all  they  can  do.  The 

owner  does  only  such  portions  of  the  ordinary  labor  as  can  not  safely 
be  entrusted  to  hired  help;  but  he  plans  all  the  Avork,  and  then  sees 

that  his  plans  are  followed  strictl}^  So  systematic  is  the  work  that 
the  owner  may  leave  for  a  week  without  notice  to  his  laborers,  with 

no  interruption  to  the  regular  routine.  The  feeding  of  the  cows,  the 

methods  of  handling  the  milk,  of  keeping  the  barn  clean,  and  of  dis- 

posing of  the  manure  are  all  worked  out  so  perfectl}^  that  they  require 
ver}^  little  supervision  on  the  part  of  the  proprietor.  On  a  farm  of 
this  size,  with  such  high-priced  land,  pastures  are  out  of  the  question. 
There  is  not  even  a  barn  lot.  The  30  head  of  stock  remain  in  the  barn 

the  year  round.  We  have  been  taught  that  this  is  not  the  best  prac- 
tice. It  has  been  supposed  that  milch  cows  need  a  certain  amount  of 

exercise.  But  how  much  excercise  do  Danish  cows  have,  that  stand 

in  their  stalls  from  November  to  May,  and  are  staked  out  in  the  lield 

from  May  to  November?  Yet  Denmark  is  a  dairy  countrv^  par 
excellence,  and  her  cows  are  healthy. 

THE  cows  AND  THEIR  FEED. 

On  the  farm  here  described  the  bill  for  veterinary  services  during 

the  past  six  years  has  been  $1.50,  and  this  was  made  necessar}^  b}^  an 
accidentiil  injury  to  one  of  the  cows.  One  of  the  cows  is  15  years  old, 

and  is  still  vigorous  and  healthy;  she  breeds  regularl}^  and  gives  milk 

enough  to  make  it  profitable  to  retain  her  in  the  herd.  A  photograph 

of  this  cow  is  shown  in  PI.  XLllI,  lig.  2;  and  her  two-year-old  daughter, 
a  very  promising  cow,  appears  in  PI.  XLIII,  lig.  3.  The  writer  has 
never  seen  a  thriftier,  better  kept  herd  of  cows.  The v  are  fed  balanced 

rations  every  day  in  the  3'ear.     Every  feed  consists  of  three  parts.     A 
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portion  of  it  U  some  succulent  material — silaj^e  in  winter;  and  rye, 
timotliy  and  clover,  corn,  or  peas  and  oats  in  summer.  A  second 

portion  consists  of  dry  ha}'  or  fodder.  This  is  used  to  give  the  manure 
proper  consistency,  and  adds  much  to  the  convenience  of  caring  for  the 
cows.  A  third  portion  consists  of  mill  products,  of  which  three  kinds 

are  used — bran,  oil  meal,  and  gluten.  The  proportion  of  concentrates 
fed  depends  on  the  condition  of  the  cow,  and  is  regulated  by  the  How 
of  milk  and  the  consistency  of  the  manure. 

The  soiling  crops  used  are  as  follows:  Green  rye,  beginning  about 
May  1,  and  continuing  about  four  weeks,  or  until  the  rye  is  ready  to 
cut  for  hay.  Then  timothy  and  clover  are  fed  till  peas  and  oats  arc 
ready.  When  the  latter  is  cut  for  hay,  the  silo  is  opened  (about 
July  4),  and  silage  is  fed  till  early  corn  (planted  May  8)  is  ready. 

Enough  earl}'  corn  is  planted  (about  one-fourth  acre)  to  last  till  late 
corn  (planted  about  June  22)  is  ready.  Late  corn  is  then  fed  till  it  is 
time  to  put  it  in  the  silo.  From  this  time  forward  silage  is  fed  daily 
till  green  rye  is  available  in  the  spring.  No  abrupt  change  is  ever 
made  in  the  system  of  feeding.  Even  the  change  from  green  corn  to 
silage  is  made  gradually. 

It  will  surprise  most  dairymen  to  learn  that  these  carefully  kept  cows 
are  given  i  oiuices  of  salt  each,  daily,  mixed  with  their  feed.  They 
eat  their  food  better,  and  the  owner  thinks  they  do  better  when  given 
this  amount  than  when  the  allowance  is  smaller.  The  cows  are  fed 

three  times  a  day,  and  the  salt  is  divided  between  the  three  feeds.  Fine 
table  salt  is  invariably  used  ;  the  cows  prefer  it  to  coarse  salt. 

Every  particle  of  roughage  fed  on  this  farm,  including  hay  and  all 

soiling  crops,  is  cut  in  quarter-inch  lengths.  Even  the  bedding  is  cut 
in  this  manner. 

There  are  two  round  silos  on  the  farm  (see  PI.  XLIII,  fig.  1),  each  10 
feet  in  diameter  and  Si  feet  high.  These  together  hold  about  100  tons 
of  silage,  and  this  quantity  of  corn  silage  is  produced  on  4  acres, 
planted  about  June  22.  Eleven  men,  3  teams,  and  a  traction  engine 
to  run  the  cutter  are  employed  in  filling  the  silos.  Ensiling  begins 

usually  on  Friday,  so  that  the  silage  ma}'  settle  over  Sunday.  On 
IMonday  the  filling  is  completed. 

CROrS  AND  MANAGEMENT. 

There  is  no  systematic  rotation  of  crops  on  this  farm.  It  is  not  nec- 
essary, since  every  foot  of  land  receives  an  abundance  of  manure  every 

year  or  two.  The  writer  visited  the  farm  late  in  April,  and  only  three 
kinds  of  undesirable  plants  were  to  be  seen.  These  were  not  weeds  in 
the  ordinary  sense,  for  they  did  not  interfere  to  any  marked  extent 

with  the  crops.  In  a  three-year-old  plat  of  timothy  and  clover,  chick- 
weed  was  more  or  less  abundant.  This,  of  course,  disappeared  when 

the  grass  began  to  grow  vigorously  a  little  later.     In  a  two-year-old 
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field  of  the  same  crop,  dandelion  was  more  or  less  abundant.  In  a  small 

plat  devoted  to  corn  last  year,  and  left  for  early  corn  this  year,  shep- 

herd's purse  (^rew  quit(5  rank. 
Kvery  jj^reen  crop  ̂ rown  on  tlie  place  is  utilized  for  soilinf^  purposes, 

more  or  less,  the  surplus  })ein<^  converted  into  hay  or  silage.  The 
crops  grown  arc  lye,  timothy  and  clover,  corn,  peas  and  oats,  and 
millet.  At  least  two  crops  a  year  arc  harvested  from  most  of  the  fields. 

The  grass  crop  is  a  mixture,  the  seed  sown  being  as  follows:  Rt.'d 
clover,  0  quarts;  timothy,  .5  quarts;  alsike,  2i  pounds,  and  redtop 
1  pound.  The  farm  is  divided  into  twelve  small  parcels,  varying 

in  size  from  one-fourth  acre  to  2i  acres.  In  April,  11X)3,  six  of  these 
(5  or  G  acres  in  all)  wxre  in  grass.  A]x)ut  half  of  this  was  sown  the 

last  week  in  August,  1900,  one-fourth  in  1001,  and  one-fourth  in  1902. 
That  sown  in  1900  was  cut  once  for  hay  this  spring  (1903),  and  then 
plowed  for  late  corn.  The  crops  which  preceded  these  plats  of  grass 
were  in  two  cases  rye,  grown  the  preceding  winter;  when  this  was  cut 
for  soiling  or  for  hay  the  ground  was  plowed  and  harrowed  into  fine 
tilth.  One  and  a  half  bushels  per  acre  of  German  millet  were  then 

sow^n.  This  was  cut  for  hay  before  it  had  made  seed.  The  land  was 
plowed  again  and  harrowed  into  fine  tilth.  Grass  seed  was  then  sown 
broadcast,  late  in  August.  Sowing  thus  early,  using  no  nurse  crop, 
gives  a  full  crop  the  next  year.  In  fact,  because  of  the  remarkable 
state  of  fertility  to  which  this  formerly  exhausted  soil  has  been  built 
up,  three  large  crops  are  cut  the  next  year  after  sowing  grass  in 
August.  Two  cuttings  are  made  the  second  year.  In  the  spring  of 
the  third  season,  if  the  crop  promises  to  be  abundant,  a  crop  of  hay  is 
taken  before  breaking  up  the  sod  for  late  corn.  If  the  grass  crop  is 
scanty,  the  sod  is  broken  earlier  for  any  crop  for  which  it  may  be 

needed.  The  sod  is  alwa3^s  heavily  top-dressed  during  the  winter 
before  it  is  broken  up. 

Some  of  the  fields  are  kept  in  r3'e  in  winter  and  corn  in  summer, 
indefinitely.  Kye  is  sown  broadcast  at  the  rate  of  2  bushels  per  acre, 

the  seed  being  covered  b}^  a  spring-tooth  harrow.  The  hay  made  from 
this  rye  is  readily  eaten  ])y  the  stock,  but  a  part  of  it  is  used  for  bedding. 
During  the  present  season  rye  attained  a  height  of  7  feet  11  inches. 
Three  of  the  twelve  subdivisions  of  the  farm  arc  thus  devoted  reofu- 
larly  to  rye  in  winter  and  late  corn  in  summer.  Oats  and  peas  are 
sometimes  sown  in  early  spring  on  land  sown  in  r}^  the  previous  fall, 

the  r3^e  having  been  turned  under  in  spring.  Sometimes  a  piece  of 
corn  land  is  left  bare  during  winter  and  sown  to  oats  and  peas  next 
spring.  Grass  is  occasionally  sown  on  land  from  which  soiling  corn 
ha.s  been  cut.  One  small  field  was  devoted  to  oats  and  peas  for  several 
years  and  then  put  down  in  grass,  to  be  followed  by  corn.  Oats  and 
peas  do  not  fit  very  well  into  the  cropping  systems  followed  on  any  of 
these  small  fields.     They  must  be  sown  in  early  spring,  and  are  oS. 
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earlN'  in  .hily;  yet  they  yield  so  Itir^e  a  (jiiaritity  of  hucIi  iiutritous 
hay  or  soilint^'  material  that  a  small  area  is  usually  grown  each  year. 
It  is  unfortunate  that  no  records  of  actual  yields  are  kept.  lUit  since 

the  stock  are  all  kept  in  the  barn  the  3'ear  round,  it  is  not  diflicult  to 
estimate  approximately  the  amount  of  dry  matter  in  hay,  silage,  etc., 
the  farm  uuist  yield.  Estimating  that  17  cows  consume  16  pounds,  11 
head  of  young  cattle  10  pounds,  and  two  horses  12  pounds  of  dry  matter 
each  daily  in  their  roughage,  the  total  amount  of  dry  matter  thus 
consumed  is  equal  to  that  contained  in  87  tons  of  hay  containing  15 

per  cent  moisture.  This  is  equivalent  to  0.7  tons  of  ha}'  for  every 
acre  in  cultivation  on  the  farm.  Not  only  did  this  farm  produce  all 

the  roughage  for  30  head  of  stock  last  3'ear,  but  a  surplus  of  3,300 

pounds  of  hay  was  sold.  A  small  portion  of  this  year's  hay  crop  has 
also  been  sold. 

The  remarkable  ^^ields  on  this  farm  are  due  to  the  intelligent  use  of 
stable  manure.  Most  farmers  waste  more  than  half  the  value  of  the 

manure  produced  on  their  farms.  It  is  estimated  that  five-eighths  of 
the  plant  food  in  the  manure  of  farm  animals  is  contained  in  the  liquids. 
On  this  farm  every  particle  of  this  plant  food  is  utilized. 

HANDLING    THE    MANURE. 

The  method  of  handling  manure  on  this  farm  can  be  used  only  on 

farms  on  which  stock  is  kept  in  stalls,  and  it  is  therefore  not  appli- 

cable to  all  st3'les  of  stock  farming;  but  it  is  so  unique,  so  perfectly 
S3'stematized,  and  bears  such  an  intimate  relation  to  the  success 
attained  that  an  account  of  the  farm  would  be  incomplete  without  a 
full  statement  of  it.  Behind  each  row  of  cows  is  a  gutter  18  inches 
wide  and  7  inches  deep.  These  gutters  have  no  outlets.  They  are 
thoroughly  cleaned  daily.  (The  whole  barn  is  disinfected  twice  a 

week  by  a  free  use  of  creoline,  and  the  interior  is  frequently  white- 
washed.) ^Vhen  cleaned,  the  gutters  are  sprinkled  with  ashes  or  dry 

dirt  to  absorb  what  moisture  may  be  present.  During  the  day  a 
quantity  of  absorbent,  consisting  of  leaf  mold,  rotten  sod,  etc.,  is 
placed  in  them.  Each  gutter  ends  near  a  door.  The  manure  is  lifted 
from  the  gutter  into  a  cart  backed  up  to  the  door.  The  end  of  the 
gutter  next  the  door  is  slightly  lower  than  the  other  end.  One  man 
lifts  the  manure  with  a  fork  and  x^laces  it  in  the  lower  end  of  the 
trench.  A  second  man  then  lifts  it  into  the  cart.  In  this  manner  the 

liquid  manure  is  all  gotten  into  the  cart.  Finally,  the  fragments  that 
remain  in  the  trench  are  swept  to  the  lower  end  and  removed.  The 
cart  goes  immediately  to  the  field,  and  the  manure  is  spread  at  once. 
(See  PI.  XLIY,  fig.  1.)  In  summer  it  is  spread  on  the  land  from 
which  the  soiling  crops  are  removed.  In  winter  it  is  spread  on  the 

rye  and  grass  fields — on  the  latter  particularly  when  the  ground  is  too 
soft  to  place  it  upon  the  rye  fields.      No  manure  is  used  on  newly 
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Fig.  1.— Farm  Buildings  on  the  Model  Farm. 

Fig.  2.— a  1  5-year-old  Cow  Stall-fed 
Since  Birth— Still  a  Profitable 
Milker. 

Fig.  3.— a  2-year-old  Daughter  of 
Cow  Shown  in  Fig.  2. 
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iR  aumriaan^umjmrr^ma 

FiQ.  1.— Handling  Manure  on  the  Model  Farm. 

Fig.  2.— Field  of  Rye  on  the  Model 
Farm  in  April. 

Fig.  3.— Field  of  Rye  on  Adjacent  Farm 
WITH  Same  Soil  Conditions  Shown  in 
Fig.  2. 
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jstHclcd  orass  lands,  but  i\n\  sccoiul  and  tliird  year  ̂ n*ass  liclds  ar(;  lop- 

drossod  ill  wintcM*.  '*  We  always  have  a  ])la('o  to  put  nianuro,"  said  tlic- 
owner  of  this  farm,  and  this  is  (he  siM-rctof  his  hn-^o  crops.  1*1.  XLIV, 

tig.  2,  shows  a  field  of  rye  on  this  farm,  whi!(i  li*^*.  )»  shows  a  simihir 

crop  on  exactly  similar  soil  on  anoth(M-  farm,  the  two  views  heinj^ 
takiMi  within  a  few  f(M»t  of  each  other. 

CURINC    HAY. 

Harvesting  hay  on  this  farm  is  an  interesting  process.  Th(i  rani; 

growth  of  the  crops  renders  it  necessary  to  move  aside  the  swath  cut 

before  the  machine  can  get  at  the  next  one.  The  method  of  curing  is- 

as  follows:  "  The  grass  is  cut  in  the  afternoon.  The  first  night's  dew^ 
never  hurts  it.  Let  it  lie  the  next  day  until  noon.  It  is  then  put 

into  curing  cocks,  ̂ vhich  are  made  flat.  These  cocks  are  upset  the 

next  morning,  and  in  the  afternoon  four  of  them  are  made  into  one 

weathering  cock.  Let  it  stand  thus  for  one  day;  then  haul  to  the  barri 

or  rick." 
CONCLUSIONS. 

We  have  given  the  account  of  a  pioneer  farmer,  starting  in  with  no» 
experience,  but  going  to  work  in  a  methodical  manner  to  learn  what 
he  could  from  the  experience  of  others,  making  a  careful  study  of 

surrounding  conditions,  and  adjusting  himself  to  those  conditions.. 

This  farmer,  b}^  applying  scientific  principles  and  business  methods^ 
has  blazed  a  path  into  a  region  of  great  possibilities.  The  most 

important  lesson  to  be  learned  from  his  achievements  is  that,  by 

appl34ng  such  methods,  it  is  possible  to  cause  land  to  j^ield  twice 
or  three  times  as  much  as  the  present  average  from  what  are  consid- 

ered good  methods. 

Can  this  experience  be  duplicated  on  other  farms?  The  answer  to- 
this  question  depends  on  the  soil  and  the  man  who  has  the  management 
of  it.  It  can  not  be  done  by  the  man  who  is  not  a  student.  Few  men^ 

indeed,  could  develop  unaided  a  S3^stem  such  as  that  described,  but 
there  are  many  who  can  do  it  now  that  the  methods  by  which  it  has 

been  accomplished  are  common  knowledge. 

A  very  similar  system  may  be  developed  on  any  dair3^farni  that  dis- 
penses with  pastures.  Where  land  is  cheaper  and  the  dairvman  can 

atford  pastures,  the  system  would  be  radically  different  in  summer,  ])ut 

not  in  winter;  while  altogether  difi'erent  methods  are  required  on  other 
than  dairy  farms. 

The  most  important  single  feature  of  this  farm,  aside-  from  the 
remarkably  systematic  way  in  which  it  is  conducted,  is  the  manner  of 

handling  the  manure.  The  fact  that  the  stock  are  all  stabled  the  3'ear 
round  makes  it  possible  to  save  all  the  manure,  both  licpiid  and  solidy 
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and  apply  it  to  the  laud.  A^aiii,  the  fact  that  it  is  applied  daily,  as 

produced,  insures  that  any  leaching  by  rains  shall  carry  the  leached 
materials  into  the  soil,  where  it  is  wanted.  How  much  plant  food  is 
lost  from  fermentation  after  the  manure  is  spread  on  the  fields  is  not 

known.  But  the  remarka])le  yields  of  every  portion  of  this  farm 

would  seem  to  indicate  that  this  method  of  handlin<jf  manure  is  hij^ddy 

satisfactory. 

That  similar  results  as  to  yield  of  crops  may  he  accomplished  ))y  the 
use  of  commercial  fertilizers,  combined  with  crops  grown  expressly  for 

the  production  of  humus,  is  shown  by  the  experience  of  a  number  of 

farmers,  particularly  in  the  truck-growing  districts.  It  may,  therefore, 
prove  possible  to  develop  almost  any  type  of  farming  to  a  point  that 

will  more  than  double  present  average  3'ields  if  agricultural  science 
continues  to  develop  as  rapidly  during  the  next  quarter  of  a  century 
as  it  has  during  the  last. 



SO'JK    Ni:W   I  A(  IS   AHOIT    THE    MKiHATlOX  OF   lUKDS. 

r>y  \\'i:m-s  \V.  Cookj-:, 
Assistant,  Jiiologicdl  Survey. 

INTKODl'CTION. 

\\'hat  bocomos  of  our  suiuiner  birds  ̂   AVhcrc  do  thoy  speiul  the 
winter^  By  what  routes  do  thoy  travel  to  their  destinations?  How 

do  they  find  their  way?  For  many  centuries  these  and  similar  ques- 
tions have  puzzled  the  brain  of  man.  In  default  of  exact  knowledge, 

fanciful  theories  have  been  advanced,  such  as  that  swallows  hibernate 
in  the  nuid,  and  tliat  small  birds  cross  the  Mediterranean  as  passengers 
on  the  backs  of  cranes.  Such  notions  have  held  their  own  well  into 

modern  times.  Scarcely  a  hundred  years  have  elapsed  since  systematic 
knowledge  on  the  subject  began  to  accumulate,  and  only  in  the  last 
half  century  has  there  resulted  any  noteworthy  progress  toward  a 
solution  of  the  questions  of  migration. 

For  nearly  twenty  years  the  Biological  Survey  has  been  accumulat- 

ing data  on  the  migration  of  birds.  Its  own  field  naturalists,  w^hose 
visits  have  extended  over  the  North  American  Continent  from  Guate- 

mala to  the  Arctic  Circle,  have  furnished  voluminous  notes,  besides 
which  the  assistance  of  ornithologists  throughout  the  country  has 
been  enlisted,  so  that  reports  are  received  in  the  spring  and  fall  of 
each  year  from  hundreds  of  observers.  These  reports  give,  for  each 
species,  the  date  when  the  bird  was  first  seen,  when  it  became  common, 

and  when  it  disappeared.  Light-house  keepers  also  have  supplied 
valuable  information  concerning  the  destruction  of  birds  at  their  lio-hts. 
The  facts  thus  gathered  from  these  various  sources  form  the  largest 
amount  of  material  on  bird  migration  ever  collected  in  this  country, 
and  permit  broader  and  safer  generalizations  than  have  heretofore  been 

possible. 
CAUSES    OF   MICxRATIOX. 

For  more  than  two  thousand  3'ears  the  phenomena  of  bird  migration 
have  been  noted;  but  while  the  extent  and  course  of  the  routes  trav- 

ersed have  of  late  become  better  known,  no  conclusive  answer  has 

been  found  to  the  question,  w^h}^  do  birds  migrate?  Some  dismiss 
the  subject  with  the  statement  that  fall  migration  is  caused  by  failure 
of  the  food  supply,  spring  migration  by  love  of  home.  All  arc 
familiar  with  the  rush  of  waterfowl  northward  so  early  that  they  are 

often  forced  b}'  storms  to  retrace  their  flight;  and  all  know  that  ro])ins, 
))luebirds,  and  swallows,  following  closely  in  the  rear,  sometimes  lose 
hundreds  out  of  their  flocks  by  cold  and  starvation.     If  strong  home 
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love  causes  these  birds  thus  to  hazartl  their  lives,  why  do  they  desert 

that  h(.)ine  at  the  earlie.st  possible  niomeiit;  and  il*  fall  iiiij^ ration  is 
Ciiused  b}'  lack  of  footl,  why  does  it  eoniiuenee  when  food  is  most 
abundant^  Data  recently  collected  at  the  Florida  light-houses  by  the 

Biological  Surve}'  show  that  soutliward  nut4"ration  begins  at  least 
by  the  10th,  and  probabl}^  by  the  1st  of  »Iulv,  insect-eating  birds 
departing  when  their  food  supplies  are  most  i)lentiful,  and  seed  eaters 

just  before  the  heyda}^  of  harvest. 
The  broad  statement  can  be  made  that  the  beginnings  of  migration 

ages  ago  were  intimately  connected  with  periodic  changes  in  the 

food  supply,  but  this  motive  is  at  present  so  intermingled  with  others 
unknown,  or  but  imperfectly  known,  that  migration  movements  seem 
now^  to  bear  little  relation  to  the  abundance  or  absence  of  food. 

HOW    DO    BIRDS    FIND    THEIR    WAY? 

How  do  birds  find  their  way  over  the  hundreds  or  thousands  of  miles 
between  the  winter  and  summer  homes?  Among  day  migrants  sight 

is  probablv  the  principal  guide,  and  it  is  noticeable  that  these  seldom 

make  the  long*  single  flights  so  common  with  night  migrants.  Sight 

luidoubtedly  pla3's  a  part  in  guiding  the  night  journeys  also;  on  clear 

nights,  especially  when  the  moon  shines  brighth',  migrating  birds  ily 
high,  and  the  car  can  scarcely  distinguish  their  faint  twitterings;  if 
clouds  overspread  the  heavens,  the  passing  flocks  sink  their  course 
nearer  to  the  earth,  and  their  notes  are  much  more  distinctly  heard; 

and  on  very  dark  nights  one  ma}^  even  hear  the  flutter  of  vibrant  wings 
bnt  a  few  feet  overhead.  So  far  as  known,  birds  never  intentionally 

migrate  above  the  clouds,  and  when  suddenly  formed  vapor  cuts  them 

ofi'  from  sight  of  the  earth,  they  lower  their  flight  until  the  friendly 
landscape  is  again  visible.  Nevertheless,  something  besides  sight 

guides  these  travelers  in  the  upper  air.  In  Alaska  a  few  years  ago 
members  of  the  Biological  Survey  on  the  Harriman  expedition  Avent 

by  steamer  from  the  island  of  Unalaska  to  Bogoslof  Island,  a  dis- 
tance of  about  GO  miles.  A  dense  fog  had  shut  out  every  object 

beyond  a  hundred  yards.  When  the  steamer  was  halfwa}^  across, 
flocks  of  murres,  returning  to  Bogoslof  after  long  quests  for  food, 

began  to  break  through  the  fog  wall  astern,  fly  parallel  with  the 
vessel,  and  disappear  in  the  mists  ahead.  By  chart  and  compass  the 

ship  w^as  heading  straight  for  the  island;  but  its  course  was  no  more 
exact  than  that  taken  by  the  birds.  The  power  which  carried  them 

unerringly  home  over  the  ocean  w^astes,  whatever  its  nature,  may 
be  called  a  sense  of  direction.  We  recognize  in  ourselves  the  posses- 

sion of  some  such  sense,  though  imperfect  and  easily  at  fault.  Doubt- 
less a  similar  but  vastly  more  acute  sense  enabled  the  murres,  flying 

from  home  and  circling  wide  over  the  water,  to  keep  in  mind  the 
direction  of  their  nests  and  return  to  them  without  the  aid  of  sight. 

It  is  probable  that  this  faculty  is  exercised  durino-  migration. 
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Reports  from  lij^ht-hoiiscs  in  soiitlicrn  1-Morida  show  that  birds  leave 
Cuba  on  cloudy  iiij^hts  when  (h(\y  caii  not  possil)ly  see  the  Florida 

shores,  imd  safely  reach  their  (h'stination,  provided  no  change  occurs 
in  the  >\ea(htM-.  Rut  if  meant  inn*,  the  wind  chanj^es  or  a  s^orni  ai'ises 

to  throw  them  out  of  their  reckoning,'-,  they  beconui  bewihh'icd,  h)SG 
their  way,  and  Hy  toward  the  li<rht-house  ])eacon.  lTrd(\ss  killed  by 

striking  the  lantern,  they  hover  near  or  alight  on  the  balcony,- to 
continue  their  flight  when  morning  l)reaks,  or,  the  storm  ceasing,  a 

clear  sky  allows  them  once  more  to  determine  the  proper  course. 
Birds  ilying  over  the  Oulf  of  Mexico  to  Ijouisiana,  even  if  they 

ascended  to  the  height  of  5  miles,  would  still  be  unable  to  see  a  third  of 
the  way  across.  Nevertheless  this  trip  is  successfully  made  twice  each 

year  b}^  countless  thousands  of  the  warblers  of  the  Mississippi  Valley. 
A  favorite  belief  of  many  American  ornithologists  is  that  coast  lines, 

mountain  chains,  and  especially  the  courses  of  the  larger  rivers  and 

their  tributaries,  form  well-marked  highways  along  which  birds  return 
to  previous  nesting  sites.  According  to  thistheor}^  a  bird  breeding 
in  northern  Indiana  would  in  its  fall  migration  pass  down  its  own  little 

rivulet  to  the  nearest  creek,  along  this  to  the  Wabash  River,  thence  to 

the  Ohio,  and  finally  reaching  the  Mississippi,  would  follow  its  course 
to  the  Gulf  of  Mexico;  and  would  use  the  same  route  reversed  for  the 

return  trip  in  the  spring.  The  fact  is  that  each  county  in  the  Central 

States  contains  nesting  birds,  the  different  species  of  which  at  the  begin- 

ning of  the  fall  migration  scatter  toward  half  the  points  of  the  com- 

pass. Indeed,  it  would  be  safe  to  say  ''  all  the  points  of  the  compass," 
as  some  A^oung  herons  preface  their  regular  journey  south  with  a  little 
pleasure  trip  to  the  unexplored  North. 

In  the  fall  thousands  of  birds  reared  in  Indiana,  Illinois,  and  north- 
westward visit  South  Carolina  and  Georgia,  cutting  directly  across  the 

valley  of  the  Ohio  and  the  main  chain  of  the  Allegheny  Mountains. 

Palm  warblers  from  New  England  and  others  from  the  northern  Mis- 
sissippi Valley  both  pass  in  the  fall  through  Georgia,  but  by  courses 

approximately^  at  right  angles  to  each  other;  and  the  Connecticut 
warbler  seeks  variety  by  choosing  different  routes  for  the  spring  and 

fall,  each  course  in  part  being  at  right  angles  to  the  other.  The  truth 

seems  to  be  that  birds  pay  little  attention  to  natural  physical  high- 
ways, except  when  large  bodies  of  water  force  them  to  deviate  from 

the  desired  course.  Probably  there  are  many  short  zigzags  from  one 

favored  feeding  spot  to  another,  but  the  general  course  between  the 
summer  and  winter  homes  is  as  straight  as  the  birds  can  find  without 
missing  the  usual  stopping  places. 

CASUALTIES    DURING    MIGRATIOX. 

Migration  is  a  season  full  of  peril  for  myriads  of  winged  travelers, 

especially  for  those  that  cross  large  bodies  of  water.  Some  of  the 
shore  birds,  such  as  the  plover  and  curlew,  which  take  long  ocean 
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voyages,  can  rest  on  the  waves  if  overtaken  by  storms,  but  woe  to  the 

luckless  warbler  whose  feathers  once  become  water-soaked!— a  giuve 
in  the  ocean  or  a  burial  in  the  sand  of  the  l>each  is  the  inevitable 

result.  Nor  are  such  accidents  inf retjuent.  A  few  years  a^^o  on  Lake 

Michigan  a  storiu  during;  sprino-  migration  piled  man}"  birds  along 
the  shore.  If  sucli  a  mortality  could  occur  on  a  lake  less  than  iUO  mik's 
wide,  how  much  greater  might  it  not  be  during  a  tlight  across  the  Gulf 

of  Mexico.  Such  a  catastrophe  was  once  witnessed  from  the  deck  of  a 

vessel  30  miles  off  the  mouth  of  the  Mississippi  River.  Large  numbers 

of  migrating  birds,  mostly  warblers,  had  accomplished  nine-tenths  of 
their  long  liight  and  were  nearing  land  when  they  were  caught  by  a 

''norther''  with  which  most  of  them  were  unable  to  contend,  and 
falling  into  the  Gulf  were  drowned  b}"  himdreds. 

During  migration,  birds  are  peculiarh^  liable  to  destruction  b}' 
striking  high  objects.  A  new  tower  in  a  cit}^  kills  many  before  the 
survivors  learn  to  avoid  it.  The  Washington  Monument  has  caused 

the  death  of  many  little  migrants;  and  though  the  number  of  its  victims 

has  decreased  of  late  3'ears,  yet  on  a  single  morning  in  the  spring  of 
1902  nearly  150  lifeless  bodies  were  strew^n  around  its  base. 

Bright  lights  attract  birds  from  great  distances.  While  the  torch 
in  the  Bartholdi  Statue  of  Liberty  in  New  York  Harbor  was  kept 

lighted,  the  sacrifice  of  life  it  caused  was  enormous,  even  reaching  a 

maximum  of  TOO  birds  in  a  month.  A  flashing  light  frightens  birds 

away  and  a  red  light  is  avoided  by  them  as  if  it  were  a  danger  signal, 

but  a  stead}"  white  light  looming  out  of  the  mist  or  darkness  seems  to 
act  like  a  magnet  and  draws  the  wanderers  to  destruction.  Coming 

from  any  direction,  they  veer  around  to  the  leeward  side,  and  then, 

flying  against  the  wind,  dash  themselves  against  the  pitiless  glass. 

DISTANCE    OF    MIGRATION. 

The  length  of  the  migration  journey  varies  enormously.  Some 

birds  do  not  migrate  at  all.  Many  a  cardinal,  Carolina  wren,  and 
bobwhite  rounds  out  its  whole  contented  life  within  10  miles  of  its 

birthplace.  Other  birds,  for  instance,  the  pine  warbler  and  the 

blackheaded  grosbeak,  do  not  venture  in  winter  south  of  the  breeding 

range,  so  that  with  them  fall  migration  is  only  a  withdrawal  from  the 
northern  and  a  concentration  in  the  southern  part  of  the  summer 

home — the  warbler  in  about  a  fourth  and  the  grosbeak  in  less  than  an 
eighth  of  the  summer  area. 

The  next  variation  is  illustrated  by  the  robin,  which  occurs  as  a 

species  in  the  middle  districts  of  the  United  States  throughout  the 

year,  in  Canada  only  in  summer,  and  along  the  Gulf  of  Mexico  only 

in  winter.  Probabh"  no  individual  robin  is  a  continuous  resident  in 
any  section;  but  the  robin  that  nests,  let  us  say,  in  southern  Missouri, 
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will  sjx'iul  (lie  winter  lu'iir  llic  dull',  while.  lil>  hardy  Cuiiada-bred 
cousin  will  be  the  wiuier  liMiant  of  tlui  abandoned  sunimer  home  of 
tlu^  southein  l)ir(l. 

^lost  init(raiits  entirely  ehani^e  their  abod<i  twice  a  3'ear,  and  some  of 
them  travel  immense  distances.  Of  the  land  l)irds,  the  common  eastern 

iii*;hthawk  seems  to  deserve  tirst  place  am()n<^  those  whose  winter 

homes  are  widely  distant  from  their  ])ree(lin<*-  ̂ rounds.  Alaska  and 
Patagonia,  se})arated  l)y  115  degrees  of  latitude,  are  the  extremes  of 

the  summer  and  winter  homes  of  the  bird;  and  each  spring  many  a 
nighthawk  travels  the  5,000  miles  that  lie  between.  But  some  of  the 

shore  birds  are  still  more  inveterate  vo3agers.  These  cover  from 

6,000  to  8,000  miles  each  wa}-,  and  appear  to  make  traveling  their 
chief  occupation. 

ROUTES   OF   MIGRATION. 

Birds  often  seem  eccentric  in  choice  of  route,  and  many  land  birds 

do  not  take  the  shortest  line.  The  fifty  species  from  New  England 

that  winter  in  South  America,  instead  of  making  the  direct  trip  over 

the  Atlantic,  involving  a  flight  of  2,000  miles,  take  a  slightly  longer 
route  which  follows  the  coast  to  Florida,  and  passes  thence  by  island 

or  mainland  to  South  America.  What  would  seem  at  first  sight  to  be  a 

natural  and  convenient  migratory  highway  extends  from  Florida 

through  the  Bahamas  or  Cuba  to  Haiti,  Porto  Rico,  and  the  Lesser 

Antilles,  and  thence  to  South  America.  The  bird  that  travels  by  this 

route  need  never  be  out  of  sight  of  land;  resting  places  may  be  had 

at  convenient  intervals,  and  the  distance  is  but  little  longer  than  the 
water  route.  Yet,  beyond  Cuba,  this  highway  is  little  used.  About 

25  species  continue  as  far  as  Porto  Rico  and  remain  there  through  the 

winter.  Only  adventurers  out  of  some  6  species  gain  the  South  Amer- 
ican mainland  by  completing  the  island  chain.  The  reason  seems  not 

far  to  seek — scarcity  of  food.  The  total  area  of  all  the  West  Indies 
east  of  Porto  Rico  is  a  little  less  than  that  of  Rhode  Island.  Should 

a  small  proportion  only  of  the  feathered  inhabitants  of  the  eastern  part 
of  the  United  States  select  this  route,  not  even  the  luxuriant  fauna 

and  flora  of  the  Tropics  could  supply  their  needs. 

A  still  more  direct  route,  but  one  requiring  longer  single  flights, 
stretches  from  Florida  to  South  .Imerica  via  Cuba  and  Jamaica.  The 

150  miles  between  Florida  and  Cuba  are  crossed  by  tens  of  thousands  of 

birds  of  some  60  diflferent  species.  About  half  the  si)ecies  take  the  next 

flight  of  90  miles  to  the  beautiful  Jamaican  mountains.  Here  a  500-mile 

stretch  of  islandless  ocean  confronts  them,  and  scarceh'a  third  of  their 

number  leave  the  forest-clad  hills  for  the  unseen  beyond.  Chief  among 
these  dauntless  voyagers  is  the  bobolink,  fresh  fix)m  despoiling  the 

Carolina  rice  fields,  waxed  fat  from  his  gormandizing,  and  so  sur- 

charged with  energy  that  the  500-mile  flight  to  South  America  on  the 
way  to  the  waving  j^mmpas  of  southern  Brazil  seems  a  small  hardship. 
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Indeed,  iiiaiiy  bobolinks  appear  toseorn  the  ,Iainaican  resting'  point  and 
to  ct)nipass  in  a  single  tliglit  the  700  miles  from  Cuba  to  South  Amc^rica. 

With  the  bobolink  is  an  incongruous  company  of  traveling  companions — 
a  vireo,  a  king  l)ird,  and  a  nit^hthawk  that  summer  in  Florida;  the  queer 

chuck-wiirs-vvidow  of  the  Gulf  States;  the  two  New  Kngland  cuckoos; 
the  trim  Alice  thrush  from  Que})ec;  the  cosmopolitan  bank  swallow 

from  frozen  Labrador,  and  the  black-poll  warbler  from  far-otl' Alaska. 
But  the  bobolinks  so  far  outnumber  all  the  rest  of  the  motley  crew  that 

the  passage  across  the  Caribbean  Sea  from  Cuba  to  South  America  may 

witli  propriety  be  called  the  ' '  bobolink  route."  Occasionally  a  mellow- 
voiced  wood  thrush  joins  the  assemblage,  or  a  green-gold  tanager 
which  will  prepare  in  the  winter  home  its  next  summer  livery  of 

flaming  scarlet.  But  the  "'bobolink  route"  as  a  whole  is  not  poi)ular 
with  other  birds,  and  the  many  that  traverse  it  are  but  a  fraction  of 
the  thousands  of  North  American  birds  that  spend  the  winter  holiday 
in  South  America. 

The  main  traveled  highway  is  that  which  stretches  from  northwestern 

Florida  across  the  Gulf,  continuing  the  southwest  direction  which  most 

of  the  birds  of  the  Atlantic  coast  follow  in  passing  to  Florida.  A  larger 

or  smaller  proportion  of  nearly  all  the  species  bound  for  South  Amer- 
ica take  this  roundabout  course,  quite  regardless  of  the  700-mile 

flight  over  the  Gulf  of  Mexico.  It  might  seem  more  natural  for  the 
birds  to  make  a  leisurely  trip  along  the  Florida  coast,  take  a  short  flight 
to  Cuba,  and  thence  a  still  shorter  one  of  less  than  100  miles  to 

Yucatan — a  route  only  a  little  longer  and  with  nmch  less  of  exposure. 
Indeed,  the  earlier  naturalists,  flnding  the  same  species  both  in  Florida 

and  in  Yucatan,  took  this  probable  route  for  granted,  and  for  years  it 

has  been  noted  in  ornithological  lit-erature  as  one  of  the  principal 
migration  highways  of  North  American  birds.  As  a  fact,  it  is  almost 

deserted  except  by  a  few  swallow^s,  some  shore  birds,  and  an  occasional 
land  bird  storm-driven  from  its  intended  course,  wdiile  over  the  Gulf 

route,  night  after  night,  for  nearl}^  eight  months  in  the  3^ ear,  m^^riads 
of  hardy  migrants  wing  their  way  through  the  darkness  toward  an 
unseen  destination. 

West  of  the  Florida  route  the  Gulf  is  crossed  by  migrating  birds  at 

its  widest  point,  from  Louisiana  southward.  Still  farther  w^est,  the 
numerous  species  of  Plains  and  Rocky  Tvlountains  birds  choose  Mexico 
and  Central  America  for  the  winter,  and  make  a  land  journey  of  short 

stages  that  extends  over  several  weeks. 
As  already  stated,  the  longest  migration  route  is  taken  by  some  of 

the  wading  birds,  especially  the  American  golden  plover,  the  Eskimo 
curlew,  and  the  turnstone.  The  journey  of  the  plover,  which  is 

typical,  is  wonderful  enough  to  be  given  in  detail.  In  the  first  week 

of  June  they  arrive  at  their  breeding  grounds  in  the  bleak,  wind-swept 

"barren  grounds"  above  the  Arctic  Circle,  far  beyond  the  tree  line. 
Some  even  venture  1,000  miles  farther  north  (Greely  found  them  at 
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latiliuU^  SI  ).  \Vhil('  llic,  lakes  tire  still  icchouiid,  tliey  iiiirriiidl}^ 

I'usliion  sliiibhy  little  iiosts  in  flic  moss  only  a  few  inches  a})()vc  the 
frozen  t^roiind.  Hy  A njjfust  tiiey  iiave  hastened  to  Labrador,  where, 
in  company  with  curlews  and  turnstones,  they  enjoy  a  feast,  (irowin^ 

i)\(M-  the  locks  and  treeless  slopes  of  this  inhospita})le  coast  is  a  kind 

of  heatlu^r,  the  crowherry,  bearinjjf  in  ])i'ofnsi()n  a  jnicy  })lack  fruit. 
The  extravaj^ant  fondness  shown  for  the  l)erry  ])y  the  })irds,  among 
>vhich  the  curlew,  owing  to  its  greater  numbers,  is  most  conspicuous, 

causes  it  to  be  known  ])y  the  natives  as  the  "curlew  bcrr3^"  The 
whole  body  of  the  curlew  becomes  so  saturated  with  the  dark  purple 

juice  that  birds  whose  flesh  was  still  stained  with  the  color  have  been 
shot  1,000  miles  south  of  I^abrador. 

After  a  few  weeks  of  such  feasting,  the  plovers  become  excessively 

fat  and  ready  for  their  great  flight.  They  have  reared  their  young 

under  the  midnight  sun,  and  now  they  seek  the  Southern  Hemisphere. 

After  gaining  the  coast  of  Nova  Scotia  the}^  strike  straight  out  to  sea, 
and  take  a  direct  course  for  the  easternmost  islands  of  the  West  Indies. 

Eio-hteen  hundred  miles  of  ocean  waste  lie  between  the  last  land  of 
Nova  Scotia  and  the  first  of  the  Antilles,  and  yet  600  more  to  the  eastern 
mainland  of  South  America,  their  objective  point.  The  only  land 

along  the  route  is  the  Bermuda  Islands,  800  miles  from  Nova 
Scotia.  In  fair  weather  the  birds  fly  past  the  Bermudas  without 

stopping;  indeed,  the}^  are  often  seen  by  vessels  400  miles  or  more  east 
of  these  islands.  When  they  sight  the  first  land  of  the  Antilles 
the  flocks  often  do  not  pause,  but  keep  on  to  the  larger  islands  and 
sometimes  even  to  the  mainland  of  South  America.  Sometimes  a 

storm  drives  them  ofl[  the  main  track,  when  they  seek  the  nearest 

land,  appearing  not  infrequently  at  Cape  Cod  and  Long  Island. 
A  few  short  stops  may  be  made  in  the  main  flight,  for  the  plover 

swims  lightl}"  and  easily  and  has  been  seen  resting  on  the  surface  of 
the  ocean;  and  shore  birds  have  been  found  busily  feeding  500  miles 
south  of  Bermuda  and  1,000  miles  east  of  Florida,  in  the  Atlantic,  in 

that  area  known  as  the  Sargasso  Sea,  where  thousands  of  square  miles 

of  scaw^eed  teem  with  marine  life. 
Though  feathered  balls  of  fat  when  they  leave  Labrador  and  still 

plump  when  they  pass  the  Bermudas,  the  plovers  alight  lean  and  hungry 
in  the  Antilles.  Only  the  first,  though  the  hardest,  half  of  the  journey 

is  over.  How  many  days  it  has  occupied  ma}'  never  be  known.  Most 
migrants  either  fly  at  night  and  rest  in  the  day  or  vice  versa,  but  the 
plover  flies  both  night  and  day. 

After  a  short  stop  of  three  or  four  weeks  in  the  Antilles  and  on  the 

northeastern  coast  of  South  America,  the  flocks  disappear,  and  later 
their  arrival  is  noted  at  the  same  time  in  southern  Brazil  and  the  whole 

prairie  region  of  Argentina  almost  to  Patagonia.  Here  they  remain 

from  September  to  March  (the  sunmier  of  the  Southern  Hemisphere), 

free  from  the  responsibilities  of  the  Northern  summer  the}'  have  left. 
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Tile  iiatiNi^   bircl-s  of  Ar^ciitiiiu  are  at  the   time   eiiJ^roiised  \n  family 
cares;  but  no  wayfarer  from  the  north  nests  in  the  south. 

After  a  six-months'  vacation  tlie  plovers  resume  the  serious  atiairs 
of  life  and  sttirt  back  toward  the  Arctic,  but  not  by  the  same  course. 

Their  full  northward  route  is  a  problem  still  unsolved.  They  disap- 
\yei\v  from  Argentina  and  shun  the  whole  Atlantic  coast  from  Brazil  to 
Labrador.  In  March  they  appear  in  Guatemala  and  Texas;  April 

linds  their  long"  lines  trailin^^  across  the  prairies  of  the  Mississippi 

Valley;  the  first  of  May  sees  them  crossing-  our  northern  boundary; 
and  by  the  first  week  in  June  they  reappear  at  their  ])reeding  j»rounds 

in  the  frozen  >iorth.  What  a  journey!  Eight  thousand  miles  of  lati- 
tude separates  the  extremes  of  their  elliptical  course,  and  3,000  miles 

of  longitude  constitutes  the  shorter  diameter,  and  all  for  the  sake  of 

spending  ten  weeks  on  an  Arctic  coast !     (See  lig.  4:4.) 

ARE   BIRDS   EXHAUSTED   BY    A   LONG    FLIGHT? 

During  the  spnng  migration  of  1903  two  skilled  ornithologists  spent 
the  entire  season  near  the  coast  of  northwestern  Florida,  visiting  every 

sort  of  bird  haunt.  They  were  eminently  successful  in  the  long  list  of 

species  identified,  but  their  enumeration  is  still  more  remarkable  for 

what  it  does  not  contain.  About  twenty-five  species  of  the  smaller 
land  birds  of  the  eastern  part  of  the  United  States,  including  a  dozen 

common  species,  were  not  seen.  Among  these  were  the  chat,  the 
redstart,  and  the  indigo  bunting,  three  species  that  are  abundant 

throughout  the  whole  region  to  the  northward.  The  explanation  of 
this  seems  to  be  that  these  birds,  on  crossing  the  Gulf  of  Mexico,  flew 

far  inland  before  alighting,  and  thus  passed  over  the  observers.  It 
would  thus  seem  that  the  popular  idea  that  birds  lind  the  ocean 

fligiit  excessively  wearisome,  and  that  after  laboring  with  tired  pinions 

across  the  seenungly  endless  wastes  they  sink  exhausted  on  reaching 
terra  firma,  is  not  in  accordance  w  itli  the  facts.  The  truth  seems  to 

lie  in  almost  the  opposite  direction.  Endowed  b}^  nature  with 
wonderful  powers  of  aerial  locomotion,  under  normal  conditions 
many  birds  not  only  cross  the  Gulf  of  Mexico  at  its  widest  point, 

but  may  even  pass  without  ^xiuse  over  the  low%  swampy  coastal 

plain  to  the  higher  territory  Ijeyond.  So  little  averse  are  birds  to  an 

ocean  vo^^age  that  many  fly  from  eastern  Texas  to  the  coast  of  southern 
Mexico,  though  this  400  miles  of  w\ater  journey  hardly  shortens  the 

distance  of  travel  bv  an  hour's  flight.  Thus,  the  birds  avoid  the  hot, 
treeless  plains  and  scant  provender  of  southern  Texas  by  a  direct 

flight  from  the  moist,  insect-teeming  forests  of  northern  Texas  to 
similar  country  in  southern  Mexico.  Under  favorable  conditions, 

birds  can  fly  practically  where,  when,  and  how  they  please;  conse- 
quentl}^  their  choice  of  route  and  the  distance  covered  at  a  single  flight 
are  principally  governed  by  the  food  suppl3\ 



MIGRATION    OF    BIRDS. 379 

Fig.  44.— Route  of  mignition  of  the  Golden  Plover  ( Charadrius  dominicu^):  Breeding  range  i 

printer  home  ̂ ^^S ;  and  Hpproximate  main  lines  of  migration  so  far  as  determined. 
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RELATIVK    POSITION    DUItlNG    MIOKATION. 

Tilt'  roUitive  position  of  the  northern  and  southorn  groups  of 
indivichuils  of  a  species  diirintj  the  two  yearly  mij^iations  is  oim^  of  the 

doiihtful  points  that  late  investit^ations  help  to  elucidate.  The  sui)po- 
sition  is  that  in  the  case  of  species  which  adopt  what  inij^ht  be  callt d 

normal  fall  nugration,  birds  which  nest  farthest  south  migrate  first 
and  proceed  to  the  southern  end  of  the  winter  ran^e;  those  that 
breed  in  the  middle  districts  migrate  next  and  occupy  the  middle  of 

the  winter  range;  and  finally,  those  of  the  norfhern  ])art  of  the  l)reed- 

ing-  range  migrate  last,  and  remain  the  farthest  north  for  the  winter. 
In  other  words,  the  migration  is  a  synchronous  southward  movement 

of  the  Avhole  species,  the  different  groups  of  individuals  or  colonies 

retaining  in  general  their  relative  positions.  This  has  been  generally 

believed,  but  only  of  late  has  it  been  clearly  proved  as  to  any  particu- 
hir  species. 
An  example  or  two  will  make  this  clear.  The  black  and  white 

creeper  breeds  from  South  Carolina  to  New  Brunswick.  In  the 

southern  part  of  its  range  it  nests  in  April.  New  Brunswick,  however, 

is  scarcely  reached  by  the  earliest  birds  before  the  middle  of  Ma}^,  as 
the  species  occupies  about  fifty  da3\s  in  crossing  the  breeding  range. 

If  sixty  days  are  considered  the  shortest  possible  time  in  which  such  a 
bird  can  build  a  nest,  rear  the  young,  molt,  and  be  ready  for  the  return 

journey,  then  no  New  Brunswick  black  and  white  creeper  is  ready 
to  start  south  before  the  middle  of  July,  and  fifty  days  for  the  trip 

will  bring  the  earliest  migrants  to  the  Gulf  Stiites  in  September.  Yet 

both  old  birds  and  3^oung  of  the  year  have  been  seen  by  the  mid- 
dle of  July  at  Key  AVest,  Fla.,  500  miles  south  of  the  breeding  range, 

on  August  10  in  Costa  Rica,  and  on  August  21  on  the  northern  coast 

of  South  America.  These  dates  prove  conclusivel}^  that  these  early 
niififrants  south  of  the  United  States  could  not  have  been  birds  from 

the  northern  part  of  the  range,  but  must  have  been  those  of  the 
southern  part. 

Black-throated  blue  warblers  reach  Cuba  in  the  fall  at  just  about  the 
time  that  other  migrants  of  the  species  appear  in  North  Carolina. 
The  inference  is  that  the  arrivals  in  Cuba  are  the  birds  that  nested  in 

the  southern  Alleghenies,  while  those  appearing  in  North  Carolina  are 
from  the  latitude  of  northern  New  England  or  beyond.  Redstarts 
and  summer  warblers  arrive  on  the  northern  coast  of  South  America 

so  early  (August  27  to  September  2)  as  to  prove  that  they  represent 
the  southern  breeding  birds.  Indeed,  these  representatives  of  the 

species  are  seen  in  South  America  at  just  about  the  time  the  earliest  of 
the  northern  breeding  birds  reach  Florida. 

Recent  investigations  have  also  shown  that  many  species  of  birds  do 

not  follow^  this  "normal"  order  of  migration.  The  most  southern- 

bred   Maiyland    3'ellow -throats    are   almost  nonmigratory,    residing 
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tliroiis^hont  tlic  year  in  1' l;>ii(l:i;  lli()s(>  hrcodiii^'  in  the  middle  districts 

inigratc  oidy  a  shoi't  distance,  while  lliosc  of  New  ronndhind  o-o  to  th(i 

Wost  IikUcs,  ])assin<^'"  directly  <)\-er  the  wintei'  home  of  (heii-  lellows  in 
tho  South.  T\\o  re(l-wini>'C(l  hhudvhii'ds  of  the.  middle  of  t  h(i  rarnni  in 

northern  'I\\\as  ar(»  almost  stationaiy,  l)ut  ar(^.  joined  in  winter  by 
migrant  redwin<j;s  from  the  remot(^  Ma(dv(;nzi43  VaUey.  Hie  palm 

warl)l(M-s  of  the  interior  of  Canada,  in  the  course  of  tlieir  8,000-mile 
journey  from  (Ireat  Slave  Lake  to(hi))a,  pass  throu<,di  the  Gulf  States 

early  in  Octolxn*.  After  the  hulk  of  these  have  passed,  th(».  i)alni 
\var))lers  of  the  northeastern  British  provinces  come  slowl}'  dow  n  to 
tho  Gulf  States,  and  settle  there  for  the  winter,  content  with  only  a 

l,50()-mile  trip.  Some  of  the  blackpoll  warlders  that  pass  in  spiin^ 
throut»h  Florida  proceed  northeast  1,000  miles  to  breed  in  northern 
New  England,  while  others,  traveling  northwest  more  than  3,000  miles 

sunmier  in  Ahxska.  Among  the  Maryland  yellow-throats  that  nest  in 

western  Pennsylvania 'are  undoubtedly  individuals  that  during  the 
winter  are  scattered  in  the  Gulf  States,  the  West  Indies,  and.  even 

Central  America.  Enough  examples  have  been  given  to  show  that  no 

invariable  rule,  law,  or  custom  exists  in  regard  to  the  direction  or 

distance  of  migration.  The  winter  distribution  can  not  be  certainly 

determined  from  the  summer  home,  nor  does  it  positively  indicate 

that  home.  Although  a  certain  general  tendency  is  observable,  3'et 
each  species  presents  a  separate  problem,  to  be  solved  for  the  most 

part  onl}^  ])y  patient,  painstaking  observation  and  by  the  recognition 
of  subspecies. 

Spring  migration  has  its  own  special  features.  No  such  s>'nchro- 

nous  movement  occurs  in  the  spring  as  has  been  described  as  "'normal 

migration"  in  the  fall.  With  many  birds,  possibly  the  majorit}^  of 
land  birds,  the  first  individuals  of  a  species  to  appear  in  spring  at  a 

given  locality  are  supposed  to  be  old  birds  that  nested  there  the  pre- 
viou-s  year.  The  supposition  is  that  these  birds  are  followed  by  those 

that  nested  in  the  region  just  to  the  north;  and  that  later,  those  of  still 

more  northern  homes  pass  by;  and  that  the  last  to  appear  will  be  those 

whose  homes  are  in  the  most  northern  part  of  the  breeding  range. 

If,  then,  for  any  species,  the  southern  nesting  birds  lead  the  van  in 

both  fall  and.  spring  migration,  and  the  rear  guard  in  each  case  is  com- 
posed of  northern  l)reeding  birds,  it  follows  that  some  time  between 

October  and  April  a  transposal  of  their  relative  positions  occurs;  and 

that  the  more  southern  birds  pass  over  the  more  northern  ones,  w  hich 

delay  their  migration,  knowing  that  winter  "still  holds  sway  in  their 
summer  dominions.  Just  when  and  where  this  transposal  of  relative 
position  occurs  is  one  of  the  problems  of  migration  reserved  for  future 

solution.  Nor  is  it  yet  settled  whether  the  northern-bred  ])irds 
remain  strictly  within  their  winter  range  until  after  their  more  south- 

ern   congeners    have    passed   by,   or    whether    they    begin   an    earl3^ 
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mit^nitiou  at  so  slow  a  speed  us  noon  to  })e  overtiiken  aiitl  passed  by 
their  iinpetuuus  cousins. 

Still  later  in  the  sprint^  another  transposal  occurs.  The  northern 

])lrds  pass  across  the  southern  portion  of  the  breedinji;  ran«^e,  where 
the  southernmost  birds  are  already  busy  with  their  domestic  duties. 

Spring"  migration  seems  to  be  therefore  for  some  species  a  trame  of 
leapfrog — the  southern  birds  lirst  passing  the  northern,  and  the  north- 

ern passing  them  in  turn. 

KELATION    OF   MIGRATION    AND   TEMPERATURE. 

A  popular  notion  exists  that  )>irds  push  northward  to  their  summer 
homes  as  soon  as  weather  conditions  permit.  This  may  be  true  of  a  few 

species,  but  certainly  birds  in  general  have  no  such  habit.  Some  summer 
warblers  that  return  to  the  Great  Slave  Lake  region  to  breed,  after 

spending  the  winter  in  Central  and  South  America,  arrive  at  their 

nesting  grounds  Avhen  the  average  daih^  temperature  is  about  47^  F. 
According  to  the  notion  mentioned,  these  birds  might  be  expected 
to  move  up  the  Mississippi  Valley  and  on  to  their  summer  homes 

at  the  same  time  as  the  northward-moving  temperature  of  47°  F.  But 
were  this  so,  they  w^ould  never  leave  the  United  States,  for  the 
average  of  the  coldest  month  of  the  year  at  New  Orleans  is  54°  F.  As 
a  matter  of  fact,  the  summer  warblers  of  Great  Slave  Lake  are  prob- 

ably too  well  content  with  the  warm,  humid,  insect-laden  air  of  the 
South  to  brave  the  arctic  blasts  before  necessit}-  compels.  The}'  linger 
in  the  Tropics  so  late  that  when  they  reach  New  Orleans,  April  5,  an 

average  temperature  of  65°  F.  awaits  them.  They  now  hasten;  travel- 
ing north  much  faster  than  the  spring  does,  they  cover  1,000  miles  in 

a  month,  and  find  in  southern  Minnesota  a  temperature  of  55°  F.  In 
central  Manitoba  the  average  temperature  thev  meet  is  52°  F.,  and 
w^hen  they  arrive  late  in  May  at  Great  Slave  Lake  they  have  gained  5° 
more  on  the  season.  Thus,  during  the  whole  trip  of  2,500  miles  from 
New  Orleans  to  Great  Slave  Lake,  these  birds  are  continually  meeting 
colder  weather.  In  fact,  so  fast  do  they  migrate  that  in  the  fifteen 

days  from  Ma}'  11  to  25  they  traverse  a  district  that  spring  requires 
thirty-five  days  to  cross.  This  outstripping  of  spring  is  habitual  with 
all  species  that  leave  the  United  States  for  the  winter,  and  also  with 
most  of  the  northern  birds  that  winter  in  the  Gulf  States.  Careful 

examination  of  the  migration  records  of  each  species  of  the  Mississippi 

Valley  shows  onl}^  six  exceptions — Canada  goose,  mallard,  pintail, 
common  crow,  red-winged  blackbird,  and  robin. 

The  robin  as  a  species  migrates  north  more  slowly  than  the  opening 

of  the  season;  it  occupies  sevent^'-eight  days  for  its  trip  of  3,000  miles 
from  Iowa  to  Alaska,  while  spring  covers  the  distance  in  sixty-eight 
days.  But  it  does  not  follow  that  any  individual  bird  moves  northward 
at  this  leisurely  pace.  The  first  robins  that  reach  a  given  locality  in 

the  spring  are  likel}-  to  remain  there  to  nest,  and  the  advance  of  the 
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Dii^nition  line  must  await  the  airixai  of  odicr  hiids  fioiii  slill  raitlicr 

south.  Theivforo,  each  J'ohin  uiidoulHedly  illiterates  at  Ji  faster  rate 
than  the  ai)})arent  nio\ cnicnt  of  his  speeies  as  a  whole,  and  docs  not 
fall  hehind  the  advaneiiii^  season.  This  is  true  of  most,  if  not  all, 

of  the  other  seeniini^Hy  slow  ini<;rants.  Late  and  rapid  journeys  of 
this  kind  oiler  certain  advantai^es;  fewer  storms  are  encountered,  the 

mortality  rate  is  lowered,  food  is  more  plentiful  alon<(  the  way,  and  the 
birds  reach  the  nesting  site  full  of  energy,  bubbling  over  with  song,  and 

in  good  condition  to  assume  the  cares  and  labors  of  house  building 
and  brood  raising. 

VARIATIONS   IN   THE    SPEED    OF   MIGRATION. 

The  immense  variation  in  the  speed  with  which  migrants  travel 

different  parts  of  the  broad  bird  highway  that  extends  from  Gulf  to 

Arctic  Ocean,  by  way  of  the  Mississippi  and  Mackenzie  valleys,  is  a 

recently  ascertained  fact  of  special  interest.  The  black-poll  warbler 
furnishes  one  of  the  best  examples  of  this.  It  winters  in  north  central 

South  America  and  migrates  in  April  across  the  West  Indies  to  Florida. 

From  here  some  individuals  pass  on  northwest  to  the  Mississippi  Val- 
ley, thence  north  to  Manitoba,  thence  northwest  to  the  valley  of  the 

Mackenzie,  and  thence  almost  due  w^est  to  western  Alaska.  From  the 

Gulf  of  Mexico  to  Minnesota  a  fairl}^  uniform  average  speed  of  30  to 
35  miles  per  day  is  maintained;  southern  Indiana  and  Missouri  are 

reached  the  first  week  in  Ma}^,  southern  Iowa  early  in  the  second  week, 
and  southern  Minnesota  is  entered  by  the  middle  of  the  month.  Then 

comes  a  "spurt;-'  within  another  week  the  black-polls  appear  in  the 
central  part  of  the  Mackenzie  Valle}^  and  the  following  week  the}^ 

arrive  in  northwestern  Alaska,  many  individuals  undoubtedh^  averag- 
ing more  than  200  miles  per  day  during  the  latter  part  of  the  journey. 

Thirty  dajs  are  thus  occupied  in  traveling  the  1,000  miles  from  the 

Gulf  of  Mexico  north  to  southern  Minnesota,  and  scarcel}^  half  that 
time  in  traversing  the  2,500  miles  thence  northwest  to  Alaska.  The 

direction  of  migration  is  emphasized  because  this  change  of  direction 

is  intimatel}'  connected  with  the  great  increase  of  speed,  as  will  be 
shortl}^  explained. 

A  similar  increase  of  speed  is  shown  by  many  other  species.  The 
average  speed  of  migration  from  New  Orleans  to  southern  Minnesota 

for  all  species  is  close  to  23  miles  per  day.  Sixteen  species  main- 
tain a  daily  average  of  40  miles  from  southern  Minnesota  to  southern 

Manitoba,  and  from  this  point  12  species  travel  to  Lake  Athabasca  at 

an  average  speed  of  72  miles  a  day,  5  others  to  Great  Slave  Lake  at 

116  miles  a  da}',  and  5  more  to  Alaska  at  150  miles  a  day. 
The  reason  for  these  remarkable  ditlerences  is  not  far  to  seek.  The 

speed  increases  as  the  birds  move  northward  bi^cause  the  advance  of 

the  seasons  is  more  rapid  in  the  northern  intcM'ior  than  on  and  near  the 
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southoin  ooa>t.  The  farther  removed  a  di.^triet  is  from  the  ocean, 

the  greater  the  extremes  of  its  temperature.  At  New  Orleans,  La., 

the  avera^^e  daily  tempemtiire  of  January  is  54"  F.,  and  that  of  .July 
is  82"  F.,  while  at  Winnipeg,  Manitoba,  the  corresponding  average 

tempenitures  are:  January,  —7"  F.;  July,  6t>^  F.  Hence,  while  the 
temperature  at  New  Orleans  is  rising  28  degrees,  that  at  Winnipeg 

rises  73  degrees.  Consequeutly,  any  given  isotherm,  as  it  moves  north 

during  the  spring  in  the  Mississippi  Valley,  continually  increases  the 

speed  of  its  advance.  The  isotherm  of  35"  F.,  corresponding  to  the 
commencement  of  spring  migration,  advances  north  at  the  rate  of  3 

miles  per  day  from  Jaiuiary  15  to  February  15,  10  miles  daily  during 
the  next  month,  and  20  miles  daily  during  the  following  month.     (See 

ti^^  45.) 

But  an  additional  explanation  must  be  sought  for  the  wonderfully^ 

quickened  speed  with  which  the  birds  pass  northwestward  from  Minne- 
sota to  the  Mackenzie  Valley.  Along  the  eastern  foothills  of  the  Rocky 

Mountains  isotherms  travel  north  faster  than  at  corresponding  latitudes 

farther  east.  From  February  15  to  March  15  the  isotherm  of  35"  F. 
(the  line  of  spring)  passes  along  the  foothills  from  New  Mexico  to 
northern  Colorado  at  the  rate  of  12  miles  per  day.  During  the  next 

month,  under  the  intiuenceof  the  chinook  winds,  its  rate  of  northward 

progress  is  inci-eased  to  40  miles  a  day,  so  that  by  April  15  it  has 
reached  Lake  Athabasca.  Spring  has  come  with  a  rush  on  this  western 

interior  country.  The  result  is  that  during  the  height  of  the  migration 

season,  from  the  middle  of  April  to  the  middle  of  June,  the  southern 

end  of  the  Mackenzie  Valley  in  the  Province  of  Athabasca  has  just 

about  the  same  temperature  as  the  Lake  Superior  region  700  miles 
farther  south. 

These  conditions,  coupled  with  the  diagonal  course  of  the  birds 

across  this  region  of  fast-moving  spring,  necessarily  exert  a  powerful 

influence  on  bird  migration.  On  March  1  the  earliest  robins  reach 

southern  Iowa,  where  they  find  an  average  daily  temperature  of  about 

34"  F. ;  a  month  later  they  appear  in  central  Minnesota  and  find  the  same 

temperature,  birds  and  spring  each  having  gone  northward  at  the  rate 

of  13  miles  per  day.  Those  robins  that  fly  from  eastern  ]Minnesota 

and  western  Wisconsin  to  Lake  Superior  and  Keewatin,  by  increas- 

ing their  speed  to  21  miles  per  day,  arrive  on  April  21  at  latitude 

52^  in  southern  Keewatin,  still  closely  following  the  temperature 

of  34-.  But  by  this  date  the  34-  F.  isotherm  has  reached  central 

Athabasca,  and  the  central  Minnesota  robins  that  travel  to  the  Mac- 

kenzie Valley  and  Alaska  must  double  and  quadruple  their  speed  as 

they  take  a  northwestward  diagonal,  if  they  are  to  keep  up  with  the 

season.  Though  robin  migration  does  not  quite  do  this,  yet  a  speed  of 

70  miles  per  day  is  reached  by  the  species  in  this  northwestward  flight — 
more  than  three  times  the  speed  attained  .bv  the  Keewatin  birds.  (See 
^g.  45.) 
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Fig.  45. — Speed  of  the  Robin  in  migration. 

—  Average  position  of  the  isotherm  of  35°  F.  at  the  several  dates  mentioned. 

^X^  ViJ  Approximate  migration  route  of  the  Robins  of  northwestern  Alaskii. 

!  The  dates  represent  the  average  time  of  arrival  of  the  earliest  Robins. 

-jz-o-j  The  numbers  at  the  side  of  the  migration  route  indicate  in  miles  per  day  the  averugc  spetcf 
[<i  ..  I      of  migration  between  the  dated  places. 

observers,  yet  hardly  less  incredible  are  the  ascertained  facts.  Much 
remains  to  be  learned  of  niigration;  and  it  may  be  of  interest  to  noto 
a  few  of  the  mysteries  which  still  occupy  attention. 
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Tlit^  chiiiinoy  swift  is  ono  of  the  most  a))iindtuit  and  bost-known  hi  ids 

of  the  eastern  part  of  the  United  States.  With  troops  of  lledglin^^s, 

catching  their  winged  prey  ns  they  go,  and  lodging  by  night  in  some 
tiill  chimney,  the  Hocks  drift  slowly  south,  joining  with  other  bands 

until  on  the  northern  coast  of  the  Gulf  of  ̂ lexico  they  become  an 

innumerable  host.  Then  they  disappear.  Did  they  drop  into  the 

water  and  hibernate  in  the  mud,  as  was  believed  of  old,  their  oblitei-a- 
tion  could  not  be  more  complete.  In  the  last  week  in  March  a  joyful 

twittering  far  overhead  announces  their  return  to  the  Gidf  coast,  but 

the  intervening  live  months  is  still  the  swift's  secret. 
The  mouse-colored  bank  swallows  are  almost  cosmopolitan,  and 

enliven  even  the  shores  of  the  Arctic  Ocean  with  their  graceful  aerial 
evolutions.  Those  that  nest  in  Labrador  allow  a  scant  two  months 

for  building  a  home  and  raising  a  brood,  and  b}^  the  first  of  August 
arc  headed  southward.  Six  weeks  later  they  are  swarming  in  the 

vicinity  of  Chesapeake  Bay,  and  then  they,  too,  pass  out  of  the  range 
of  our  knowledge.  In  April  they  appear  in  northern  South  America, 

moving  north,  but  not  a  hint  do  they  give  of  how  they  came  there. 
The  rest  of  the  species,  those  that  nest  to  the  south  or  west,  may  be 

traced  farther  south,  but  they,  too,  fail  to  give  an}"  clew  as  to  where 
they  spend  the  five  winter  months. 

The  familiar  cliff  swallow,  which  swarms  over  the  w^estern  plains  and 
breeds  from  Mexico  to  Alaska,  spends  the  winter  in  Brazil  and  Argen- 

tina. It  would  be  expected  to  reach  the  United  States  in  spring  first 

in  southern  Florida  and  Texas,  later  in  tao  Rock}^  Mountains,  and 
finally  on  the  Pacific  coast.  As  a  matter  of  fact,  the  earliest  records 

of  the  bird's  appearance  in  spring  come  from  northern  central  Cali- 
fornia, where  it  becomes  common  before  the  first  arrivals  are  usually 

noted  in  Texas  or  Florida.  The  route  the  species  takes  from  Brazil  to 

California  is  one  of  the  yet  unsolved  migration  puzzles. 

The  red-eyed  vireo,  the  commonest  and  best  known  of  its  tune- 
ful family,  winters  in  Central  America,  from  Guatemala  to  Panama. 

The  advent  of  the  species  in  spring  at  the  mouth  of  the  Mississippi 

and  its  even-paced  passage  at  20  miles  per  da}'  for  six  weeks  to  the 
headwaters  of  the  river  are  well  attested  by  numerous  records.  But 

just  about  the  time  northern  Nebraska  is  reached,  and  before  they  have 

appeared  in  any  of  the  intervening  country,  red-eyed  vireos  are  noted 
in  southern  British  Columbia,  1,000  miles  to  the  northwest.  Is  the 

presence  of  the  red  eye  in  British  Columbia  to  be  explained  by  the 
theory  that  it  suddenly  flies  1,000  miles  in  a  single  night? 

It  is  such  problems  as  these  that  continually  vex  and  fascinate  the 

investio-ator. 
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By  T.YKTHR  II.   Dkwky, 

Botanist  in  Charge  of  Investigations  of  Fiber  Plants,  Bureau  of  Plant  Industry. 

Introduction. 

One  of  the  most  important  manufacturing  industries  of  this  countr}'' 
is  that  which  includes  the  various  lines  of  textiles.  Leaving  out  the 
silk  and  woolen  mills,  which  use  chiefly  animal  fibers,  there  are  the 
cotton  factories,  the  linen  and  jute  mills,  and  the  twine  and  cordage 
mills,  which  use  plant  fibers  exclusively.  These  number  about  1,200 
distinct  establishments,  representing  an  invested  capital  of  more  than 
$500,000,000  and  giving  productive  employment  to  more  than  300,000 

persons. 
The  source  of  the  raw  material  required  by  this  great  industry'  is  an 

item  of  no  small  interest.  Most  of  the  cotton  is  produced  in  our 
Southern  States,  but  nearly  all  the  other  vegetable  fibers  are  imported. 
The  importations  of  raw  fibers,  including  cotton,  during  the  fiscal 
year  ended  June  30,  1903,  amounted  to  §1:6,161,172.  These  figures 
cover  only  the  raw  fiber.  The  importations  of  all  the  different  kinds 
of  textile  plant  fibers  in  the  various  stages  of  manufacture,  from 

yarn  and  coarse  twine  to  fine  woven  goods,  laces,  and  hosier}^,  amount 
annually  to  more  than  ̂ 80,000,000. 

Classification  of  Fibers. 

Vegetable  fibers  used  in  textile  manufactures  in  this  country  may 
be  readily  divided  into  three  rather  distinct  classes,  either  from  tlie 

standpoint  of  the  manufacturer,  w^ho  regards  the  kind  of  machinery 
or  process  of  trciiting  the  fiber  and  the  character  of  the  goods  produced, 
or  from  the  viewpoint  of  the  botanist,  who  regards  the  character  of 
the  plant  and  the  manner  in  which  the  fi))er  is  ])orne.  These  three 
classes  are: 

(1)  The  cottons,  with  soft,  lint-like  fiber  i  inch  to  2  inches  long, 
composed  of  single  cells,  borne  on  the  seeds  of  different  species  of 
cotton  plants. 

(2)  The  soft  fibers,  or  bast  fibers,  including  flax,  hemp,  and  jute; 
flexible  fibers  of  soft  texture,  10  to  100  inches  in  length,  composed  of 
many  overlai)ping  cells,  and  borne  in  the  inner  bark  of  the  plants.  (PI. 
XLV,  %.  1.) 

387 



388         YEARBOOK    (iF    TUK    DEPAKTMENT    OF    AGRICULTUKE. 

(3)  The  htircl,  ur  loaf,  libers,  including-  nitinihi,  sisiil,  nuuiritius,  New 

Zeuhiiul  fibers,  and  istle,  all  haviiio-  rather  stifl*,  wcxxly  fibers  1  to  10 
feet  long,  eomposed  of  luimeroiis  eells  in  bundles,  borne  in  the  ti.isues 

of  the  leaf  or  leaf  stem.     (PI.  XLV,  tig-.  2.) 

COTTONS. 

Cotton  easily  outranks  both  of  the  other  classes  combined  in  the 
quantity  used,  the  capital  invested  in  its  production  and  manufacture, 
and  the  diversity  of  its  uses.  It  is  produced  at  a  comparatively  small 
cost,  is  spun  into  yarn  with  greater  ease  and  rapidity  than  any  other 

veg-etable  tiber,  and  is  readily  adapted  to  nearly  all  forms  of  woven 
fabrics.  These  facts  have  led  to  its  extensive  use  among  all  civilized 
nations. 

AMERICAN    UPLAND    COTTON. 

Among  the  half  dozen  rather  distinct  types  of  cottons  recognized  by 
producers  and  manufacturers  the  most  extensively  used  is  the  American 
Upland  (PL  XLVI,  fig.  1).  This  is  cultivated  in  the  Southern  States 
from  Virginia  to  Oklahoma  and  Texas.  It  has  given  such  good  results 

here  that  seed  has  been  taken  to  all  other  cotton-growing  regions,  and 
now  American  Upland  cotton  is  cultivated  in  Russian  Turkestan,  Persia, 
India,  British  and  German  West  Africa,  Brazil,  and  Porto  Rico. 

There  are  more  than  a  hundred  recognized  horticultural  varieties  of 
Upland  cotton  in  cultivation,  all  belonging  to  one  botanical  species, 
Gossyplmii  hlrsutum^  native  in  the  American  tropics.  The  original  wild 
plants  in  the  tropical  zone  were  perennials,  but  the  plant  is  cultivated 
as  an  annual.  The  seed  is  sown  in  the  spring,  in  drills,  rarely  in  checks, 

and  cultivated  in  the  same  manner  as  corn.  The  lint,  or  cotton  of  com- 

merce, is  borne  on  fuzzy  seeds  in  seed  pods  (''  bolls" — PI.  XLV,  fig.  3) 
which  burst  open  at  maturity  (September  to  November  in  the  Southern 

States),  exposing  the  fiufi'y  w^ool-covered  seed  clusters  ready  for  picking. 
The  lint  is  separated  from  the  seeds  by  ginning  and  packed  in  bales 
for  shipment. 

The  average  annual  production  of  Upland  cotton  in  the  Southern 
States  during  the  past  five  years  has  ranged  between  9,500,000  and 
11,000,000  bales  of  500  pounds  each.  The  prices  during  this  period 
have  varied  from  6  to  16  cents  per  pound.  The  value  of  the  crop, 
more  than  $500,000,000,  exceeds  that  of  any  other  crop,  except  corn, 
produced  in  this  country. 

The  lint  of  Upland  cotton  consists  of  fibers  one-half  inch  to  1\  inches 

in  length,  white,  appearing  when  highh^  magnified  like  fiattened  tubes 
or  collapsed  fire  hose,  spirally  twisted.  This  twist  enables  the  fibers  to 
cling  together,  making  a  strong  thread  when  spun;  furthermore,  it 
permits  them  tc^  bend  without  breaking,  enabling  them  to  be  spun  into 

a  hard-twisted,  yet  flexible,  j^arn  or  thread. 
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Upliiiul  cotton  is  spun  into  3'jirn,  and  the  3'urn  is  twislc.'cl  into  sewing 

throjid,  \vr:ii)pin^''  (wino,  or  small  sizes  of  I'ope,  is  braided  into  cord, 
knit  into  lu^siery,  or  woven  into  cloth,  ranging  from  the  standard 
un))leaclied  lactory  goods  to  fancy  velveteens  and  noveltic^s  in  colors. 

Raw  cotton  is  also  mixed  \\  ith  wool,  and  cotton  yarn  often  appears  as 
u  mixture  in  woolen,  silk,  and  linen  goods. 

SEA    ISLAND    e<t'i  TON. 

Sea  Island  cotton  is  obtained  I'l-om  a  plant  known  teclinically  as  O'f^s- 
syphmi  harhadense  (PI.  XLVI,  fig.  2).  This  species  was  found  in  the 
West  Indies  when  Columbus  first  visited  those  islands.  The  best  vari- 

eties of  Sea  Island  cotton  have  been  developed  l)y  careful  seed  selection 
and  cultivation  on  James  and  Edisto  islands,  along  the  coast  of  South 
Carolina.  This  cotton  is  cultivated  on  other  islands  and  the  adjacent 

mainland  in  that  region,  and  also  in  sandy  soils  in  the  interior,  across 

southern  Georgia  and  northern  Florida.  Fresh  supplies  of  seed  are 

brought  from  the  coast  ever}^  two  or  three  years  to  keep  up  the  quality 
of  that  grown  in  the  interior.  During  the  last  two  years  the  cultiva- 

tion of  Sea  Island  cotton  has  been  reintroduced  into  Porto  Rico  and  the 

British  West  Indies,  and  under  improved  conditions  it  seems  likely  to 

become  more  profitable  there  than  before  it  Avas  crowded  out  by  the 

sugar  industr}'. 
The  Sea  Island  plant  differs  from  that  of  Upland  cotton  in  its  larger 

growth — 3  to  8  feet  high,  with  longer  and  more  flexible  branches, 

more  deeply  lobed  leaves,  bright  3'ellow  flowers,  and  sharp-pointed 
bolls,  having  three  instead  of  four  or  five  divisions  or  locks  (PI.  XLV, 
fig.  3).  The  seeds  are  black  or  dark  brown,  and  are  not  covered  with 

a  persistent  fuzz.  The  lint  is  If  to  2  inches  long,  finer  and  longer  than 

that  of  Upland  cotton,  and  usually  softer  and  more  lustrous.  It  com- 
mands a  price  ranging  from  2  to  15  cents  per  pound  more  than  Upland 

cotton,  but  it  requires  greater  care  in  its  production  and  is  more  exact- 
ing in  regard  to  soil  and  climate.  It  yields  less  per  acre  (100  to  300 

pounds),  and  costs  more  to  pick  and  to  gin.  It  is  used  in  making  tine 

threads  for  sewing  and  for  laces,  fine  3^arns  for  fanc3^  hosier3^,  for  Vv'eav- 
ing  into  the  finest  lawns  and  dimities,  and  generally  for  the  most  expen- 

sive grades  of  cotton  goods. 

An  important  derivative  of  Sea  Island  cotton  is  that  known  as  long- 

staple  Upland,  obtained  b3'  careful  selection  from  hybrids  of  Sea 
Island  and  Upland  cotton.  The  long-staple  Upland  cottons  are 
cultivated  chiefly  in  the  rich  alluvial  soil  of  the  Yazoo  delta  in 

Mississippi.  The  lint  is  intermediate  in  character  between  Sea  Islaiid 
and  Upland  cotton. 

EGYPTIAN    COTTON. 

Another  still  more  important  derivative  of  the  Sea  Island  tvpe  is 

Eg3'ptian  cotton,  cultivated  on   the  irrigated  lands  of  Egypt,  where 
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scarcely  any  niin  falls  from  the  time  the  seed  is  planted  in  March 
until  the  last  of  the  crop  is  picked  in  Novemlier.  Many  generations 
of  growth  under  these  conditions,  and  possibly  some  hybridization  with 
India  cotton,  have  developed  a  peculiar  quality  of  lint  especially 

adapted  to  the  manufacture  of  hosier}'  yarns  and  mercerized  goods. 
The  United  States  imports  Egyptian  cotton  to  the  value  of  §7,000,000 

to  $10,000,000  each  year,  and  the  demand  is  steadil}^  growing,  owing 
to  the  increasing  use  of  knit  goods  and  the  continued  popularity  of 

the  silk-like  mercerized  cotton  goods. 

INDIA    COTTON. 

The  cotton  of  East  India,  next  in  importance,  is  obtained  chiefly 

from  a  species  of  plants  native  in  southern  Asia,  Gossyjnurii  liei'hacenm 
(PI.  XLVI,  fig.  3).  The  plants  differ  from  American  Upland  cotton  in 
their  more  slender,  less  woody  stems,  with  leaves  having  roundish 

instead  of  sharp-pointed  lobes,  and  in  the  smaller,  more  nearly  spheri- 
cal bolls  (PI.  XLV,  fig.  3).  The  lint  of  some  varieties  is  glossy  white, 

of  others  dull,  of  some  yellow,  and  of  still  others  golden  brown.  It 
is  generally  coarser  and  shorter  than  American  Upland  cotton,  ranging 

from  one-half  to  an  inch  in  length.  Outside  of  India  it  is  used  chiefly 
for  medium  or  coarse  j^arns  and  for  mixing  with  other  cotton.  Very 
little  of  it  is  imported  into  this  countr3\  It  is  cultivated  in  Farther 
India,  China,  Bengal,  Persia,  Arabia,  and  the  Levant. 

PERUVIAN    COTTON. 

In  South  America,  Peruvian  cotton  {Gossypium  pei^uvianxim)  is 
cultivated  chiefly  in  Brazil  and  Peru.  This  cotton,  often  called  kidney 
cotton,  is  characterized  by  the  seeds  in  each  lobe  of  the  capsule 
clinging  together  in  a  compact  cluster.  These  seeds  are  black  and 
without  a  persistent  fuzzy  covering.  The  lint  shows  a  wide  variation 

in  color  and  texture — white,  brown,  reddish,  rough  and  harsh,  or 
smooth  and  soft.  Most  of  it  has  a  shorter,  coarser,  and  more  wiry 
fiber  than  that  of  American  Upland.  The  lint  of  some  varieties  is 

much  like  wool  in  appearance.  It  is  imported  chiefl}^  for  mixing  with 
wool  or  for  producing  special  effects.  Kidney  cotton  is  found  in 
Central  America  and  also  in  the  Philippines  and  other  tropical  islands 
of  the  Pacific,  but  it  is  not  cultivated  in  commercial  quantities  outside 
of  South  America. 

SOFT    FIBERS. 

FLAX. 

The  flax  plant  {Limnnnsitafisswunn — PI.  XLVII,  fig.  1)  originated 
in  western  Asia  in  the  region  between  the  Caspian  Sea  and  the  Persian 
Gulf.  It  was  doubtless  one  of  the  earliest  plants  cultivated  for  fiber, 
and  from  the  times  of  the  first  authentic  record  until  the  advent  of 



PiATf    XLV. 

Fig.  I.-S0FT  Fibers.  Fig.  2.— Hard  Fiberc. 

[A,  Flax;  J].  Hemp.  (U-w-retled;  C,  Hemp,  water-        [E.  Manila:  J-\  Sisal;   '/,  Mauritius;  H.  Istlc] rette;'.;  1).  Jute.] 

Amor. can  Uplind.  b'-i  i.^nn. 

Fig.  3.— Cotton  Bolls. 
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clietH>er  cotton  (liiriiij^-  llic,  hist  centui'y,  it  was  used  more  extensively 
than  any  oliiei'  ve«^e(al)le  JilxM*.  In  central  and  northern  Russia,  and  in 

Holland,  Belgium,  Ii'eland,  and  norlbern  Italy  flax  is  still  cultivatcrd 

priinaril}'  for  the  production  of  Hbcr.  In  southern  Russia,  l^ritish  India, 
Ar*^^Mitina,  and  the  United  States  it  is  cultivated  almost  exclusively  for 
seed.production.  In  these  regions  the  straw  is  Imrncd,  used  for  stable 

l)eddin<:^,  or  sometimes  for  forage  where  there  is  a  scarcity  of  hay.  A 
small  portion  of  the  Ilax  straw  produced  in  North  Dakota  is  used  for 

pai)er  stock,  and  in  a  few  localities  in  the  Dakotas,  Minnesota,  and 

Ohio  it  is  made  into  upholstering  tow.  Only  in  the  vicinity  of  Yale 
in  eastern  Michigan,  at  Northfield  and  Heron  Lake,  Miiin.,  and  at 

Salem  and  Scio,  Orcg.,  is  flax  cultiv^ated  in  this  country  for  the  pro- 
duction of  spinning  liber.  In  all  these  localities  the  seed  is  saved,  and 

it  is  doubtful  if  the  industry  would  yield  sullicient  profits  from  the 

production  of  fiber  alone  to  warrant  its  continuance  under  present 
conditions.  All  of  the  fiber  flax  of  this  country,  as  well  as  that  of 

Ireland,  Belgium,  and  Holland,  is  grown  from  seed  of  Russian  origin. 

The  plants  deteriorate  when  grown  from  seeds  of  the  third  or  fourth 

generation  in  this  countr}',  and  unless  special  attention  is  given  to 
selection  and  the  production  of  improved  strains  it  is  necessary  to 
import  a  new  stock  every  three  or  four  years. 

Flax  is  a  rather  dainty  surface  feeder,  with  a  small  root  S3'stem.  yet 
it  must  make  a  rapid  growth,  reaching  maturity  in  about  one  hundred 

da^^s.  It  requires  a  soil  with  a  sufficient  amount  of  fertilizing  ele- 
ments readily  available.  It  is  apparently  of  still  greater  importance 

that  the  soil  be  continually  moist  during  the  growing  season,  and  for 

the  production  of  the  best  quality  of  filler  a  moist  atn.  :)sphere  is  essen- 
tial. Carefully  conducted  experiments,  as  well  as  the  observations 

of  practical  flax  growers,  have  proved  conclusively  that  this  crop 
does  not  draw  on  the  fertility  of  the  soil  as  much  as  wheat,  oats, 

or  barley.  It  can  not  be  cultivated  3"ear  after  year  on  the  same 

land,  because  of  a  disease,"  flax- wilt,  the  spores  of  which  remain  in  the 
soil,  infecting  future  crops.  Since  this  disease  does  not  attack  other 

ordinar}'  crops,  flax  may  be  introduced  in  a  rotation,  preferably  after 
grass  or  pasture,  once  in  six  or  eight  3^ears. 

Flax  is  sown  earl}^  in  the  spring,  l)roadcast,  like  oats  or  wheat,  either 

by  hand  seeder  or  with  a  drill.  The  seed  sliould  be  covered  evenlj",  and 
to  a  depth  not  exceeding  an  inch — one-half  inch  is  better.  No  further 

attention  is  required  until  the  crop  is  harvested  late  in  July  or  carl}- 
in  August.  The  best  flax  is  pulled,  for  the  following  reasons:  (1)  To 
secure  straw  of  full  length;  (2)  to  avoid  stain  and  injurv  which  would 

result  from  soil  moisture  soaking  into  the  cut  stems  while  curing  in  the 

shock;  (3)  to  secure  better  curing  of  the  straw  and  ripening  of  the  seed; 

^'BoUey.     Bulletin  No.  50,  North  Dakota  Experiment  Station. 
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and,  (4)  to  tivokl  the  blunt  cut  ends  of  the  tiber.  Fhix  thut  luis  not  ̂ rown 

well  enough  to  produee  lir.st-i;riide  tiher  is  sometimes  eut  with  a  sejf- 

rake  iM'tiper.  After  eiirino-  in  the  sliock  for  two  or  threes  weeks  the 

seed  is  tiirashed  out,  usually  by  holding-  an  unl)ound  bundle  in  the 
hands  and  passing  the  heads  two  or  three  times  between  rapidly  revolv- 

ing rollers  which  crush  the  seed  pods,  the  seed  afterwards  being  cleaned 

in  a  fanning"  mill.  The  straw  is  then  bound  into  bimdles  and  stored 
until  time  for  retting,  in  October  or  early  November.  Nearly  all  of 
the  liber  tlax  grown  in  the  United  States  and  Canada  is  retted  l)y 

spreading  the  straw  carefully  and  evenh'  on  the  ground,  where  it  is 

exposed  to  the  w^eather  for  two  to  four  weeks.  After  retting,  it  is 
raked  up,  tied  in  bundles,  and  taken  to  the  mills,  where  it  is  broken, 

scutched,  and  hackled,  in  each  of  these  operations  it  is  picked  up  and 

handled  in  small  handfuls,  and  some  of  the  processes,  especially  hack- 
ling, require  a  high  degree  of  skill.  Numerous  machines  have  been 

iiuented  to  pull  llax,  spread  it  for  retting,  break  it,  and  scutch  the 
liber,  but  none  of  them  has  given  sufficient  satisfaction  to  be  generally 

adopted.  Until  machines  are  devised  to  take  the  place  of  hand  labor 

and  reduce  the  cost  of  the  preparation  of  flax  fiber  there  is  little  prob- 

al)ility  that  the  industr}^  in  this  country  can  be  increased  in  competi- 
tion with  other  crops  which  ma}^  be  cultivated  with  greater  profit. 

The  importations  of  flax  liber  amount  to  about  $2,000,000  annualbr. 

Most  of  this  comes  from  Russia,  Belgium,  and  Holland.  In  Belgliuii 

and  Holland  the  iiax  is  retted  by  soaking  in  water,  w  hich  produces  a 

whiter,  softer  fiber,  but  the  process  is  more  laborious  and  expensive 
than  the  dew  retting  practiced  in  this  countr3^ 

Flax  fiber  is  from  12  to  36  inches  in  length,  silvery  gray  when  dew 

retted,  yellowish  white  when  water  retted,  capable  of  line  subdivision, 
soft  and  flexible,  and  is  the  strongest  of  the  line  commercial  bast 

fibers.  It  is  used  for  making  linen  sewing  thread,  shoe  thread,  book- 

binders' thread,  iishing  lines,  seine  twine,  the  better  grades  of  wrap- 
ping twine  and  knit  underwear,  and  for  weaving  into  handkerchiefs, 

toweling,  table  linen,  collars  and  cuffs,  shirt  bosoms,  and  dress  goods. 

The  finer  grades  of  linen  damasks  are  imported,  as  the  weaving  of 

these  goods  is  slow  work,  and  requires  a  kind  of  labor  not  commonly 
found  in  this  country. 

HEMP. 

Hemp  (PI.  XLYII,  lig.  2)  originated  in  western  Asia.  Like  tlax,  it 
was  cultivated  for  tiber  several  centuries  before  the  Christian  era,  and, 

next  to  llax,  it  was  the  most  extensively  used  vegetable  fiber  until  the 

introduction  of  cheaper  cotton  and  jute.  Hemp  is  now  cultivated  com- 
mercially in  Russia,  Austria-Hungar}^  Ital}^  Turke}^  China,  Japan, 

and  the  United  States.  In  Europe  several  rather  distinct  varieties  of 

hemp  are  grown,  the  principal  types  being  the  Piedmont  of  France 
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and  iiortlirrn  I(;il\  ;  tlu^.  Noapolituii  of  southern  Italy;  the  Smyrna  of 

'I'lirki'V  and  Asia  Minor;  and  the  Kiissian  of  Russia  and  IIunt:faiT. 
All  of  thoso,  and  also  th(^  da])an(\sc,  Chinese,  rnd  Kc^ntucky  (or  (Jhina- 
Anierican)  heni]>,  belon*^  to  (he  same  species,  CanndhtH  sa/.nyt  L. 
This  is  the  only  true  hemp,  but  the  name  hemp  is  unfortunately 

applied  to  many  other  fibers,  most  of  v.hich  are  ({uite  dirt'erent  in 
charaeter.  About  15,000  acres  in  this  country  are  annually  devoted 

to  hemp  production.  Nearl}^  all  of  this  is  in  the  blue;:^^rass  region  of 
Kentuok3\  Small  areas — less  than  1,000  acres  in  all — are  cultivat(Ml 
near  Lincoln,  Nebr.,  and  at  Gridlc}^  and  liio  Vista,  Cal.  The  total 
production  of  hemp  liber,  varying  from  6,000  to  9,000  tons,  is  not 

sullicient  to  suppl}^  the  demands  of  our  manufacturers,  and  more  than 
4,000  tons  are  imported  annually,  chiefly  from  Italy  and  Russia. 

Hemp  fiber,  prepared  by  water  retting  as  practiced  in  Italy,  is  of  a 

creamy-white  color,  lustrous,  soft,  and  pliable.  It  makes  a  satisfac- 
tory substitute  for  flax,  and  is  used  for  medium  grades  of  nearly  all 

classes  of  goods  commonly  made  from  flax,  except  the  liner  linens. 

When  prepared  by  dcv/  retting  as  practiced  in  this  countr}^,  the  fiber 
is  gray,  and  somewhat  harsh  to  the  touch.  It  is  used  for  yacht  cord- 

age, ropes,  fishing  lines,  linen  crash,  homespuns,  hemp  carpets,  and  as 
warp  in  making  all  kinds  of  carpets  and  rugs. 

JUTE. 

Jute  fiber  is  obtained  from  two  closely  related  species,  Corchor}is 

olitoriiis  and  Cor  chorus  capsular  is  ̂  native  in  Asia.  Both  are  culti- 
vated largely  in  Bengal,  India,  and  to  a  less  extent  in  China,  Japan, 

and  Formosa.  The  plants  are  annuals,  belonging  to  the  linden 

family.  In  general  habit  of  growth  they  resemble  Kentucky  hemp, 

attaining  a-heightof  8  to  12  feet,  with  no  branches  or  only  a  few  small 
ones  near  the  top.  Jute  grows  best  in  rich  alluvial  soils  along  rivers. 

The  seed  is  sown  in  the  spring,  either  broadcast  in  the  field  or  some- 

times in  carefully  prepared  beds,  from  which  the  seedlings  are  after- 
wards transplanted.  The  plants  are  harvested  either  by  cutting  close 

to  the  ground  or  by  pulling  them  up  by  the  roots.  In  Formosa  the 
fiber  is  stripped  from  the  fresh  green  stalks  as  soon  as  pulled,  and 

these  ribbons,  called  "hemp  skins,"  are  afterwards  retted  b}'  soaking 
them  in  water,  and  the  fiber  cleaned  by  drawing  it  between  a  blunt 

knife  and  a  block  of  wood.  In  India  the  jute  is  either  cut  or  pulled, 
and  is  retted  by  immersing  the  bundles  of  stalks  in  water.  The  tiber 

is  afterwards  cleaned  b}^  hand  processes  from  the  wet  stalks. 
The  coarser  fiber  from  the  base  of  the  stalks,  5  to  25  inches  in 

length,  is  cut  off  and  placed  upon  the  market  as  jute  butts.  The 

remainder  of  the  fiber  is  fine,  soft,  glossy,  pliable,  and  easily  spun. 

When  fresh  it  is  of  a  light  cream^^-white  color,  but  it  changes  to  a  ding}'- 
yellow  upon  exposure.     It  also  loses  its  strength,  espcciall}^  if  exposed 
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to  uioisture.  It  is  tlie  cheapest  liber  used  hi  Ainerieaii  textile  iiiaiiu- 

fat'tures,  and  it  is  employed  in  j^reater  quantities  than  any  other  except 
cotton  and  sisal.  Jute  butts,  ran<^ing  in  price  from  1  to  2  cents  per 

pound,  are  used  for  making;  paper,  and  also  for  coarse  bagging,  cotton- 
bale  covering,  and  the  cheaper  o^rades  of  twine.  The  longer  liber, 
selling  in  this  country  for  2f  to  3J  cents  per  pound,  is  used  for  wool 
twine,  binder  twine,  jute  rugs  and  carpets,  grain  sacks,  and  even  for 
hlling  in  heavy  silk  goods.  The  importations  of  jute  liber  and  jute 
butts  amount  to  more  than  100,000  tons  a  year,  and  the  consumption 
in  this  country  is  steadily  increasing.  Experiments  in  the  cultivation 
of  jute  in  this  country  have  proved  that  the  plants  may  be  grown 
successfully  in  the  Southern  States,  but  without  suitable  machinery 

for  preparing  the  fiber  the  industr}^  can  not  be  carried  on  proiitabiy. 

HAKD    FIBERS. 

MANILA    FIBER. 

Manila  fiber,  often  called  manila  hemp,  is  obtained  from  the  leaf 
sheaths  of  a  kind  of  banana  plant  native  in  the  Philippines.  There 
are  several  varieties  recognized  in  the  different  provinces,  but  all  are 
known  by  the  name  abaca,  and  all  have  been  regarded  heretofore  as 
belonging  to  one  species,  3fusa  tewtiUs  (PI.  XLYIII,  fig.  1).  Recent 

investigations  conducted  by  the  Bureau  of  Agriculture  of  the  Philip- 
pines indicate  that  there  are  probably  several  distinct  but  closely 

related  species  cultivated  for  the  production  of  manila  fiber. 
Abaca  plants  are  cultivated  successfully  only  in  a  comparatively 

small  portion  of  the  Philippines — in  southern  Luzon,  and  in  Min- 
danao, Negros,  Leyte,  Cebu,  Masbate,  Mindoro,  Marinduque,  and 

Samar.  In  these  regions  there  is  an  abundant  rainfall  and  a  relatively 

high  humidity  of  fhe  atmosphere.  The  plant  growls  best  in  volcanic 
soil  on  hillsides  where  there  is  good  natural  drainage.  It  can  not  be 
grown  successfully  in  wet,  swampy  land  or  in  soil  that  becomes  dry. 

The  plants  are  propagated  chiefly  by  suckers,  which  spring  from  the 
roots  of  mature  plants.  These  are  set  out  in  rows  5  to  8  feet  apart  in 
each  direction.  Cultivation  consists  chiefly  in  cutting  down  weeds 
which  would  otherwise  grow  up  and  choke  out  the  abaca.  About  three 

years  are  required  for  the  plants  to  reach  maturity  w^hen  propagated 
from  cuttings,  or  about  five  years  when  grown  from  seeds.  They 
attain  a  height  of  8  to  20  feet,  the  trunk  being  composed  chiefly  of 
overlapping  leaf  sheaths.  When  the  flower  bud  appears  the  entire 
plant  is  cut  off  close  to  the  ground.  The  leaf  sheaths,  5  to  12  feet  in 
length,  are  stripped  off,  separated  tangentially  into  layers  a  quarter 
of  an  inch  or  less  in  thickness,  and  these  in  turn  split  into  strips  1  to  2 

inches  in  width.  While  5'et  fresh  and  green  these  strips  are  drawn  by 
hand  under  a  knife  held  b}^  a  spring  against  a  piece  of  wood.  This 

scrapes   aw^ay  the  pulp,  leaving  the  fiber  clean   and   white.      After 
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Fig.  1.— Abaca,  Seedling  of  Plant 
Producing  Manila  Fiber. 

Fig.  2.— New  Zealand  'Flax." 

F!G.  3.— Sisal  Plants.  Growing  in  the  Bahamas. 
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drviiM*"  ill  llii'  sun  llie  i\\)vv  is  i'wd  in  luinelics  :ui(l  tjikcii  lo  the  l)iiiicin:il 
towns  or  to  Manila  to  be  haled  lor  export. 

The  avera<^c  yield  of  liher  i.s  about  ()50  pounds  per  acre.  The  price 
ill  the  New  York  market  during  the  past  ten  years  has  ranged  from 

4  to  14  cent^  ])er  pound.  Afanila  liber  ranks  first  among  the  resouices 

of  the  Philippine  Islands,  amounting  to  more  thaFi  GO  per  cent  of  the 
tot^il  value  of  exports.  The  importation  of  this  iiber  into  the  United 

JStutes  has  been  rapidly  increasing  since  the  war  of  181)8.  During  the 

calendar  year  190o  more  than  500,000  bales  of  270  pounds  each  were 
brought  to  this  country. 

The  ])est  grade  of  manila  fiber  is  of  a  light  buff  color,  lustrous,  and 

very  strong,  in  line,  even  strands  G  to  12  feet  in  length.  Poorer  grades 
are  coarser  and  duller  in  color,  some  of  them  yellow  or  even  dark 

brow^i,  and  lacking  in  strength.  The  better  grades  are  regarded  as 

the  onl}^  satisfactory  material  known  in  commerce  for  making  hawsers, 

ships'  cables,  and  other  marine  cordage  wdiich  may  be  exposed  to  salt 
water,  or  for  well-drilling  cables,  hoisting  ropes,  and  transmission 
ropes  to  be  used  where  great  strength  and  flexibility  are  required. 
The  best  grade  of  binder  twine  is  made  from  manila  fiber,  since  owing 

to  its  greater  strength  it  can  be  made  up  at  G50  feet  to  the  pound  as 
compared  with  sisal  at  500  feet. 

SISAL. 

The  sisal  plant  {Agave  rigida)  usuall}''  known  as  henequen  in  Spanish- 
speaking  countries,  is  native  in  Yucatan  (PI.  XLVIII,  fig.  3).  It  has 

been  introduced  in  many  other  tropical  countries,  but  its  cultivation 
for  fiber  on  a  commercial  scale  is  confined  to  Yucatan,  the  Bahamas, 

Turks  Island,  Cuba,  and  Haw-aii.  Recent  plantations  have  been  made 
in  Venezuela,  in  Santo  Domingo,  and  in  the  Bombay  and  Madras 

presidencies  in  India. 

The  sisal  plant  requires  for  its  best  development  a  soil  composed 
chiefly  of  limestone  and  a  warm  and  comparatively  dry  climate.  Clear, 

dr}"  weather,  with  bright  sunshine,  is  required  to  dry  and  bleach  the 
fiber,  while  in  rich,  moist  soil  or  in  a  moist  climate  the  leaves  develop 

too  large  an  amount  of  pulp  in  proportion  to  the  fiber. 

The  sisal  plant  is  propagated  b}'  suckers  springing  from  the  roots  of 

old  plants,  or  from  bulbils.  Bulbils,  called  "mast  plants,'-  are  produced 
in  great  numbers  on  the  flower  stalks  in  place  of  seed  pods,  like  onion 

sets.  The  plants  are  set  out  during  the  rain}^  season,  in  rows  i  to  8  feet 
apart,  in  holes  dug  in  partly  disintegrated  coral  or  lime  rock  with  crow- 

bars, pickaxes,  and  sometimes  with  the  aid  of  dynamite.  The  ground 
where  sisal  is  grown  is  usually  too  rocky  to  permit  any  stirring  of  the 

soil.  About  the  only  care  given  is  to  cut  the  brush  and  weeds  once  or 

twice  each  year.  The  weeds  and  brush,  largely  leguminous  plants,  by 
decaying  on  the  ground  add  fertility  to  the  soil.  The  first  crop  of 

outer  leaves  of  the  plants  is  cut  at  the  end  of  three  3'ears  when  grown 
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from  suckers,  or  four  ̂ ears  whoii  i^rown  from  must  plants.  From  ten 
to  twenty  leaves  are  produced  each  year  for  a  period  of  twelve  to 

twenty-live  years  in  Yucatan,  ten  to  lifteen  years  in  Cuba,  and  six  to 

twelve  years  in  the  liahamas.  An  unusuall}'  cold  winter  at  any  i)eriod 
tends  to  check  growth  and  cause  the  plants  to  send  up  Hower  stalks, 
after  which  they  die. 

Sisal  fiber  is  cleaned  from  the  leaves  by  machines  which  scrape  out 
the  pulp  and  at  the  same  time  wash  the  fiber  in  running  water.  It  is 
then  hung  in  the  sun  to  dry  and  bleach  for  from  one  to  three  days, 
after  which  it  is  baled  for  market.  The  average  annual  yield  is  a1)Out 
600  pounds  of  clean,  dry  liber  per  acre.  The  price  during  the  past  ten 

3^cars  has  varied  from  2|  to  10  cents  per  pound.  More  than  (]00,000 
bales,  averaging  about  360  pounds  each,  were  imported  dui'ing  the 
calendar  year  1903. 

Sisal  iiber  of  good  quality  is  of  a  slightly  yellowish-white  color, 
2V  to  -1  feet  in  length,  somewhat  harsher  and  less  flexible  than  manila 
fiber,  but  next  to  that  the  strongest  and  most  extensively^  used  hard 
liber.  It  is  used  in  the  manufacture  of  binder  twine,  lariats,  and 
general  cordage,  aside  from  marine  cordage  and  derrick  ropes.  It  can 

not  withstand  the  destructive  action  of  salt  water,  and  its  lack  of  flexi- 
bility prevents  it  from  being  used  to  advantage  for  running  over  pulleys 

or  in  power  transmission.  It  is  used  extensivelv  in  mixtures  with 
manila  liber. 

NEW    ZEALAND    IIEMT. 

The  plant  producing  the  liber  known  in  our  markets  as  New  Zealand 

hemp  or  New  Zealand  flax  is  a  perennial  belonging  to  the  lil}^  family, 
and  is  technicall}^  known  as  PJiormium  tenax  (PI.  XLVIII,  fig.  2).  It 
is  native  in  the  coast  regions  of  New  Zealand,  and  is  cultivated  com- 

mercially only  in  those  islands.  The  plant  is  hardy,  withstanding  a 
considerable  deofree  of  cold  and  drouoht.  It  is  cultivated  as  an  orna- 
mental  plant  in  parks  and  private  grounds  in  the  coast  region  of 
California,  and  also  on  the  west  coasts  of  Ireland  and  Scotland.  Several 
different  varieties  are  cultivated  in  New  Zealand,  some  w^th  leaves  6 

to  8  feet  long,  others  w^ith  leaves  only  half  that  length,  \\  to  3  inches 
in  width,  and  of  rather  thin  texture.  The  fiber  is  cleaned  from  the 

freshly  cut  leaves  by  scraping,  washing,  and  dr3^ing.  The  scraping 
process  is  performed  chiefly  b}^  machinery,  but  no  machine  has  yet 
been  used  which  will  do  all  of  the  work  satisfactorily. 

The  fiber  is  40  to  60  inches  long,  nearly  white,  fine,  and  rather  soft 
for  a  leaf  fiber.  It  is  used  as  a  substitute  for  sisal  in  binder  twine, 

baling  rope,  and  medium  grades  of  cordage,  and  is  made  up  largely  in 
mixtures  with  manila  or  sisal,  except  in  the  cheaper  tying  twines.  By 
extra  care  in  preparation  and  hackling,  a  quality  is  produced  almost 
as  fine  and  soft  as  the  better  grades  of  flax,  and  when  thus  prepared  it 
may  be  spun  and  woven  into  goods  closely  resembling  linen.     Before 
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MAiiirni's. 

Mauritius  fiber  or  mauritius  hemp,  as  it  is  often  called  in  the  market, 

is  obtained  from  the  large,  lleshy  leaves  of  an  agave-like  plant  {I'^nr- 
crrca  t\dlda).  This  plant  is  widely  distributed  in  the  tropics  of  both 

hemispheres.  In  Porto  Kico  it  is  knov/n  as  maguc}^,  probably  from 
its  resemblance  to  the  maguey  of  Mexico,  and  in  Hawaii  it  is  called 
malino,  a  corruption  of  nianila. 

The  liber  is  produced  commercially  onl}^  on  the  island  of  Mauritius, 
though  there  seems  to  bo  no  good  reason  why  the  industr}^  should  not 
succeed  elsewhere.  The  plant  is  more  hardy  and  thrives  under  a 

greater  diversity  of  soil  and  climatic  conditions  than  any  other  impor- 
tant iiber  plant  of  this  class.  It  is  propagated  by  suckers  or  by  bulbils 

in  the  same  manner  as  sisal,  and  the  liber  is  cleaned  partly  b}^  machin- 

er}'.  The  preparation  of  the  liber  involves  the  same  processes,  scrap- 
ing, washing,  and  diying,  as  in  the  case  of  sisal.  Under  favorable  con- 

ditions the  yield  ranges  from  1,000  to  1,500  pounds  per  acre.  The 
liber  is  whiter  and  softer  than  other  hard  libers,  but  it  is  weaker  than 

sisal.  It  is  used  in  the  manufacture  of  gunny  bags,  halters,  and  ham- 
mocks, but  more  largely  for  mixing  with  manila  and  sisal  in  making 

medium  grades  of  cordage.  When  the  better  grades  of  cordage  liber 

(manila  and  sisal)  are  abundant  and  quoted  low^  in  the  market,  mauri- 
tius is  likely  to  fall  below  the  cost  of  production. 

ISTLE. 

The  increasing  demand  for  cordage  and  twines  of  all  kinds  during 
the  past  few  years  has  led  to  the  substitution  of  istle  liber  for  the 
cheaper  grades,  whereas  this  liber  had  been  regarded  heretofore  as 
suitable  only  for  use  in  the  manufacture  of  brushes. 

Istle  or  Tampico  liber  is  produced  by  four  or  live  diii'erent  species 
of  plants  which  grow  on  the  high  arid  table-lands  of  northern  Mexico. 
The  most  important  of  these  are  the  Jaimiavc  lechuguilla  (pronounced 

How-mah'-ve  lech-u-guee'l-3'a),  producing  the  best  grade,  Jaumavc  istle 
(PI.  XLIX,  fig.  1);  lechuguilla,  producing  a  medium  grade,  Tula  istle; 
and  palma  samandoca  and  palma  pita,  producing  palma  istle.  about 
equal  in  value  to  Tula  istle. 

The  production  of  Jaumave  istle  is  confined  chiefly  to  the  fertile 

Jaumave  Valley,  about  TO  miles  b}^  road  over  the  mountains  south  of 
Victoria,  in  the  State  of  Tamaulipas.  The  fiber  is  obtiiinod  from  the 

leaves  of  an  agave  plant,  known  technical I3'  as  Agave  lophantha.     The 
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plant  is  not  cultivated,  but  it  j^rows  aliundantly  on  the  mountain  sides 
and  out  on  the  gravelly  plain  at  the  base  of  the  mountains.  Only  the 

yount^  inner  leaves,  formin<^  the  central  spindle-like  bud,  are  used. 
These  are  collected  and  the  leaves  taken  up  one  by  one  and  cleaned  by 
drawing  them,  first  one  end  then  the  other,  under  a  blunt  knife  pressed 
against  a  block  of  wood.  More  than  30  tons  of  this  fiber  are  produced 
in  the  vicinity  of  Jaumave  every  week,  and  all  of  it  is  shipped  on  the 

backs  of  burros  over  the  mountains,  a  long  two  da3\s'  journey,  to  the 
railway  at  Victoria. 

Tula  istle  is  obtained  from  the  lechuguilla  plant  (A{/ave  IccJieguilla)^ 

w^hich  is  widel}^  distributed  on  the  high  lands  of  Mexico  and  extends 
into  west<?rn  Texas  and  New  Mexico.  The  liber  is  produced  most 
abundantly  in  the  vicinity  of  Tula,  about  GO  miles  south  of  Jaumave, 
in  the  State  of  Tamtiulipas.  It  is  obtained  froiii  the  inner  leaves  of  the 
plant,  and  is  cleaned  in  exactly  the  same  manner  as  Jaumave  istle. 

Falma  istle  is  obtained  from  the  inner  leaves  of  yuccas,  known  in 
Mexico  as  palmas.  The  species  producing  most  of  this  fiber  is  called 

palma  samandoca  {Samiiclla  carnerosana — PI.  XLIX,  fig.  2).  This 
plant  has  a  trunk  6  to  15  inches  in  diameter,  and  attains  a  height  of  6 

to  15  feet,  bearing  at  the  top  a  dense  cluster  of  sword-like  leaves,  20 
to  30  inches  long.  Some  of  the  palma  istle  is  produced  by  the  plant 
known  as  palma  loco,  or  palma  pita  {Yucca  treculeana),  found  in 
Coahuila  and  Nueva  Leon.  This  ̂ uicca  is  very  similar  in  appearance 
to  palma  samandoca,  though  usually  with  shorter  trunk  and  longer 

leaves.  The  central  cluster  of  unopened  3^oung  leaves  is  collected  and 
cleaned  in  the  same  manner  as  the  leaves  of  the  lechuguilla  plants, 
except  that  they  have  to  be  steamed  two  to  four  hours  to  loosen  the 
tissues  before  the  pulp  can  be  scraped  out.  The  fiber  is  discolored 

b}'  the  steaming  process,  but  this  is  partl}^  corrected  b}^  bleaching  in 
the  sun  as  it  dries. 

Palma  istle  fiber  is  15  to  35  inches  in  length,  usually  coarser  and 

stifl'er  than  sisal,  j^ellow  in  color,  and  somewhat  gummy.  Tula  istle 
is  12  to  30  inches  long  and  nearly  white  in  color.  Jaumave  istle  is  20 

to  -10  inches  long,  rarely  longer,  almost  white,  and  nearly  as  strong 
and  flexible  as  sisal.  The  importations  of  istle  fiber  into  the  United 
States  have  increased  from  less  than  4,000  tons  in  1900  to  more  than 
12,000  tons  in  1003.  Istle  fiber  has  long  been  used  as  a  substitute  for 
bristles  in  the  manufacture  of  brushes,  and  it  is  now  being  employed 
in  increasing  quantities  in  the  cheaper  grades  of  twdne,  such  as  lath 
twine,  baling  rope,  and  medium  grades  of  cordage.  Introduced  at 
first  as  an  adulterant  or  substitute  for  better  fibers,  it  seems  destined 

to  find,  through  improved  processes  of  manufacture,  a  legitimate  place 
in  the  cordage  industry.  If  machines  are  devised  for  cleaning  this 
fiber  in  a  satisfactory  manner  it  is  thought  that  the  thousands  of  acres 

of  lechuguilla  plants  in  western  Texas  may  be  profitabl}^  utilized. 



«ELATION  OF  SUGAR  BEETS  TO  GENERAL  FARMING. 

I\V  C.  O.  TOWNSEND, 

Pathologist,  Bureau  of  Plant  Industry. 

INTRODUCTION. 

A  lai'f^c  part  of  tlie  siigar-])cct  ])elt  of  the  United  States  lies  within 
tlie  region  devoted  to  general  farming,  and,  so  far  as  can  be  ascer- 

tained, about  fifteen-sixteenths  of  all  the  sugar  beets  produced  in  this 
country  this  year  have  been  grown  by  men  who  are  devoting  them- 

selves to  the  production  of  more  or  less  diversified  crops.  In  fact, 
the  methods  of  rotation  and  fertilization  practiced  in  general  farming 

are,  as  a  rule,  conducive  to  the  best  results  in  sugar-beet  production. 
It  is  not  to  b^  expected  that  large  numbers  of  those  agriculturists  and 

horticulturists  who  have  specialized  along  other  lines  for  any  consid- 
erable period  will,  in  the  near  future  at  least,  expend  a  great  amount 

of  time  and  energ}^  in  the  production  of  sugar  beets.  It  is  therefore 
evident  that  the  future  progress  of  the  beet-sugar  industry  must 
depend  in  a  large  measure  upon  the  attitude  of  the  general  farmer 
toward  the  crop  which  forms  the  basis  of  this  new  industry.  In  turn, 

the  attitude  of  the  farmer  toward  sugar-beet  growing  will  naturally 
depend  almost  wholly  upon  the  amount  of  profit  derived  from  the 
labor  and  money  invested. 

Each  3^ear  come  reports  of  phenomenal  yields  and  almost  incredibly 
high  percentages  of  sugar  and  purity  in  various  sections  of  the  sugar- 
beet  area,  but  it  nmst  be  conceded  that  the  general  averages  of  tonnage 
and  quality  are  far  too  low  to  produce  a  satisfactory  average  profit, 

and  far  lower  than  the}^  should  be  considering  the  high  averages  that 
are  possible  in  isolated  cases.  For  example,  last  year  the  average 
yield  of  about  5,000  acres  of  beets  grown  for  one  factory  was  less  than 
8  tons  per  acre,  with  an  average  sugar  content  of  14  per  cent  and  an 
average  purity  coefticient  of  80.  There  were,  in  that  5,000  acres,  fields 
that  yielded  nearly  30  tons  per  acre,  with  a  sugar  content  of  18  per 

cent  and  a  purity  coefficient  of  83.  In  some  instances  the  low  aver- 
ages are  occasioned  b}^  unfavoi^ble  conditions  over  which  the  grower 

has  no  control,  but  generally  speaking  the  result  is  due  to  one  or  more 
of  three  tangi])le  conditions:  (1)  The  man  is  not  adapted  to  the  work 
of  growing  sugar  beets;  (2)  his  land  is  not  suitable  in  quality;  or,  (3) 
his  location  is  unfavorable.    The  very  best  farmers,  with  suitable  land, 

399 
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well  located,  will  somotiines  fail  to  reap  fcjatisfuctory  letiirns  from  this 

or  that  crop,  but  the  fact  that  the  ̂ -eneral  avera<^'e.s  in  suj^mi'-beet 
production  are  each  year  far  below  the  demonstrated  i)os.sibilitie.s 
should  lead  to  a  careful  consideration  of  the  causes  wliich  t(;nd  to  this 

condition,  with  a  view  to  improving  the  yield  and  quality  of  ))eets 

produced. 
THE    SUGAR-BEET   GROAVERS. 

The  general  farmer,  the  man  who  grows  the  bulk  of  the  beets  used  in 
the  manufacture  of  beet  sugar,  is  the  most  important  factor  connected 

witli  the  beet- sugar  industry.  When  the  beet  is  taken  from  the  ground 
at  harvest  time  the  sugar  is  already  made.  The  root  that  we  call  the 
beet  is  orily  the  receptacle  that  contains  the  sugar.  The  whole  process 
that  the  beet  undergoes  at  the  factory  consists  simply  in  separating 
the  sugar  from  its  receptacle  and  from  the  other  substances  contained 
with  the  sugar  in  the  beet.  From  each  ton  of  beets  it  is  possible  to 

separate  about  i200  pounds  of  siTg'ar;  more  if  the  sugar  percentage  and 
purity  coetKcient  are  high,  but  less  if  they  are  low.  The  tonnage 
especially  will  ]>e  more  or  less  affected  by  the  care  which  the  crop 

receives;  hence  the  available  sugar  per  acre  depends  largNDl}'  upon  the 
grower. 
The  successful  grower  must  be  willing  to  adopt  new  methods,  and 

new  tools,  if  necessary,  and  in  practically  all  the  beet-growing  sections 
both  new  methods  and  new  tools  are  necessar3^  He  must  be  willing  to 
accept  suggestions  from  those  who  have  had  experience.  He  must 
study  carefully  the  relation  of  this  new  crop  to  his  general  practice  in 
regard  to  rotation,  fertilization,  soil  preparation,  stock  feeding,  etc. 
He  should  possess  good  judgment,  so  that  he  will  not  undertake  more 
than  he  can  carry  through  successfully.  The  fact  that  he  can  grow 
100  acres  of  wheat  successfullv  is  not  an  indication  that  he  can  grow 
even  50  acres  of  beets  with  profit.  Beet  growing  calls  for  intensive 
farming,  and  the  grower  must  be  able  and  willing  to  look  after  the 
necessary  details.  If  he  intends  to  grow  beets  extensively  he  must  also 
be  able  to  handle  labor  to  the  best  advantage. 

It  is  far  better  for  the  grower  to  begin  in  a  small  wa}"  and  to  increase 
his  acreao-e  oTaduallv  as  he  becomes  familiar  with  the  new  methods 

involved.  No  crop  responds  more  freeiy  to  prompt  and  careful  atten- 

tion than  sugar  beets.  The  grower  should  be  a  S3^stematic  man  of 
prompt  action.  Failure  to  prepare  the  soil,  or  to  plant,  or  to  thin,  or 
to  cultivate  at  the  proper  time,  may  make  all  the  difference  between 
gain  and  loss  at  the  end  of  the  season.  Over  40,000  farmers  have 
grown  sugar  beets  for  the  production  of  sugar  during  the  past  season. 
Of  this  number,  probably  10,000  would  have  had  better  results  had 
they  given  more  careful  attention  to  the  details  of  the  work.  Some 
have  failed  through  no  fault  of  their  own,  and  under  more  favorable 

conditions  may  be  highly  successful.     Man}^  of  those  who  have  had 
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only  ])tirti;il  sucei'ss  will  he  jihlci  to  prolil  \)y  Ihcir  experience  and 

])r()(lu('(*  ji  o-ood  crop  n(\\t  year,  while  some  ha\e  iindouhledly  learned 
that  (hey  are  not  adiiptiMl  to  this  intensive  line  of  farming. 

Al)o^■e  all,  th(^  thrower  should  not  (expect  impossible  things  from  the 
beet  crop  cither  in  (he  liehl  oi-  in  the  ])iice  per  ton.  It  is  probable 

that  (he  average  (onna<^e,  the  avei'a<^(*  percentage  of  sugar,  and  the 
average  coeilicient  of  purity  will  all  l)c  considerably  increased  in  the 

years  to  come,  both  bv  improved  methods  of  farming  and  ])y  continued 
attention  to  the  selection  of  the  mother  beets;  but  it  is  certain  that  thero 

is  a  limit  beyond  which  it  is  impossible  to  advance  along  any  of  these 
lines  of  improvement. 

In  regard  to  the  price  of  beets,  it  should  l)e  noted  that  at  the  present 

price  of  sugar  the  grower  receives  nearly  one-half  the  market  value 
of  the  sugar  for  his  beets. 

THK    SOIL. 

In  the  selection  of  roil  for  sugar-])eet  production,  the  tonnage.^r 
the  sugar  content,  and  the  purity  coefficient  must  all  be  considered. 

If  tonnage  alone  were  desired  the  problem  would  be  much  simpler; 

but  as  a  rule  (to  which  there  are  some  exceptions)  unusually  large 
beets  are  lower  in  sugar  content  than  the  smaller  ones.  The  time 

ma}'  come  when,  by  proper  selection  and  care,  the  larger  beets  will  - 
generally  contain  as  high  as  or  even  a  higher  percentage  of  sugar  tliau: 

the  smaller  ones  do  now;  but,  under  existing  conditions,  it  is  some- 
times possible  to  get  better  returns  from  a  smaller  than  from  a  larger 

tonnage.  For  example,  12  tons  per  acre  of  12  per  cent  beets  at  $4.50 

would  bring  $5-1,  whereas  10  tons  of  15  per  cent  beets  at  the  same 
price,  plus  an  additional  33i  cents  for  each  additional  1  per  cent  of 
sugar,  would  bring  ̂ 55,  with  the  cost  of  production  in  favor  of  the 

smaller  tonnage.  This  being  true,  that  soil  is  best  adapted  to  the 

production  of  sugar  ]>eets  which  will  3'ield  a  fair  tonnage  with  a  high 
percentage  of  sugar,  provided  the  coefficient  of  purit}^  is  not  lowered. 

An  ideal  condition  would  be  a  large  tonnage  with  a  high  sugar  per- 

centage and  a  high  coefficient  of  purit}-;  l)ut,  as  already  pointed  out,... 
the  beet  has  not  yet  been  developed  to  that  extent. 

There  are  several  kinds  of  soil  which,  under  proper  conditions,  wil^ 
produce  good  sugar  beets.  P^xperience  has  shown  that  a  clav  loamr 

containing  a  sufficient  supph'  of  humus  is  one  of  the  best  sugar-beet 
soils.  Likewise  a  sandy  loam  containing  a  proper  amount  of  hunuis' 

is  usuall}^  satisfactor}'.  In  some  portions  of  the  West  and  Middle  West* 
there  is  a  soil  known  as  adobe,  which,  though  somewhat  difficult  to  till^. 

gives  good  results  when  planted  to  sugar  beets.  In  some  of  the  fertile- 
valleys  of  the  West  there  is  a  black  soil  almost  inexhaustible  because  of 

its  great  depth,  which  yields  a  fine,  rich  beet.  As  a  rule,  the  so-called" 

muck  soils  are  not  satisfactory  for  this  crop,  but  when  properl}-  drained. 
3     A1903   2G 
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fcrtiJized,  and  tilled  tliay  produce  ii  satisfactory  (juantity  and  <jiiality 

of  suoar  bei'ts,  espocially  if  they  have  a  rather  linn  sn})soil.  The 
stony  or  j^ravelly  soils  and  the  loose  sandy  soils  should  usually  l>e avoided 

in  seleotino-  suj^ar-beet  land.  However,  some  good  crops  of  beets  have 
been  orown  even  in  these  unfavora})le  soils,  though  these  have  been 
exceptional  cases. 

Soils  that  nre  stron<>lv  alkaliiie  are  not  to  be  recommended  for  sninir- 

beet  culture,  althouoh  the  In^et  is  more  resistant  to  alkali  than  most  of 
our  farm  crops;  and  indeed  soils  that  are  too  strongly  alkaline  for 

nearl}'  all  other  crops  will  sometimes  produce  a  fair  yield  and  quality 
of  sugar  beets.  Undoubtedly,  many  of  the  alkaline  soils  of  the  West 

could  be  rendered  suitable  by  proper  treatment  not  only  for  sugar- 
beet  growing  but  for  general  farming. 

As  a  rule,  a  vir^-in  soil  should  not  be  used  for  o-rowin<»'  suo-ar  boct«!, 
even  if  it  is  of  the  kind  that  usually  gives  good  results  from  sugar  beets 

in  rotation  with  other  crops.  The  virgin  prairies,  however,  are  more 

likely  to  produce  good  results  the  first  few  )'ears  than  are  the  virgin 
timber  lands,  and  a  notable  example  of  the  value  of  virgin  prairie  soil 

for  sugar-beet  growing  is  seen  at  Sugar  City,  Colo.,  where  the  fourth 
crop  was  produced  this  year. 

It  should  be  noted  also  that  the  luiture  of  the  subsoil  is  an  important 

factor  in  sugar-beet  production.  If  the  subsoil  is  too  hard  the  beets 
will  not  penetrate  it  readily,  and  as  a  result  will  be  pushed  out  of  the 

ground  in  the  process  of  growth.  This  may  usually  be  remedied, 

however,  by  the  use  of  the  subsoil  plow\  The  subsoil  should  not  be 

impervious,  as  this  prevents  a  proper  drainage;  on  the  other  hand,  it 

should  not  be  too  loose,  as  this  allows  the  water  to  pass  through  too 

freely.  While  the  beet  is  capable  of  withstanding  extremes  of  moisture 

better  than  most  farm  crops,  it  is  entirely  possible  for  its  growth  to  be 
checked  by  either  too  much  or  too  little  water. 

THE  LOCATION  OF  LAND  FOR  SUGAR  BEETS. 

The  location  of  the  land  on  which  sugar  beets  are  to  be  grown  should 

be  considered  from  several  standpoints.  So  far  as  sugar-beet  growing- 
has  been  tested,  there  are  fairly  well-detined  limits  beyond  which  the 
crop  is  not  prohtable. 

It  is  possible  that  the  sugar  beet  ma}"  be  so  acclimated  as  to  extend 
considerably  its  present  geographical  limits.  However,  the  present 

•satisfactory  sugar-beet  territory  in  the  United  States  is  sufficient  for 
the  production  of  all  the  sugar  needed  on  the  American  continent,  and 

will  therefore  accommodate  the  expansion  of  the  beet- sugar  industry 

for  many  years  to  come.  Geographicall}",  the  sugar-beet  territor}-  is 
a  somewhat  wedge-shaped  area,  wdiich  extends  from  the  Pacific  to  the 

Atlantic,  with  the  broad  end  of  the  wedge  toward  the  Pacific,  com- 
prising nearly  the  whole  of   the  States  of  California,  Oregon,   and 
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A\'ashinolon.  '1  lu>  wliolc  ari*Ji  lapcfs  ii  regularly  towaid  the  ICa.sl,  the 
linr  of  llu^  SDiillicni  boundarN'  I'uniiiii^'  north  of  j\Iar\  land  and  pjissin;^ 
into  New  Kn<4lan(l.  South  of  this  area  the  mean  tcrnixTaturcMs  Loo 

hii;h  i'ov  proper  su^ar  prochiction,  althoui^h  (h(^  tonna<4"e  produced  is 
u>uall\  satisfactory.  Noi-th  of  the  su<{ar-lH*ct  aica  the  season  is  too 
sliort  to  allow  the  beets  to  ripen  thoroughly;  hence  the  siit^ar  content 
is  too  low  for  ])r()fit.  In  addition  to  the  temperature  limits  there 

must  he,  as  already  indicated,  a  sufficient  supply  of  moisture;  but  it  is 

immaterial  whether  the  water  be  f-upplied  in  the  form  of  rain  or  by 
the  process  of  irrigation. 
h  is  desira])le  that  the  land  be  located  within  easy  reach  of  the 

factor}',  eitiier  I)}'  rail  or  by  wagon  road.  It  is  usualh'  more  satis- 
factory to  transport  the  beets  by  wagon,  providing  the  roads  are 

sufiicientl}'  level  and  lirni  to  admit  of  hauling  several  tons  at  each  trip 
and  the  distances  are  not  too  great.  Both  steam  and  electric  cars  are 

now  used  in  different  parts  of  the  United  States  for  transporting  the 

beets  to  the  factor}'.  If  the  transportation  is  over  one  line  of  road 
only,  the  rates  are  usually  not  excessive;  but  it  adds  one  more  item  to 

the  cost  of  production  without  materially  decreasing  the  labor,  since 
the  beets  nuist  be  loaded  into  the  wagon  in  the  field  and  unloaded  into 

the  car,  which  is  often  more  difficult  than  unloading  at  the  factory. 

Unfortunately,  but  few  of  the  railroads  have  cars  suitable  for  band- 
ling  beets.  At  some  points  where  beets  might  otherwise  be  grown  to 

advantage  it  is  quite  impossible  to  get  suitable  sidings  upon  which  the 

cars  may  be  loaded,  or  even  to  get  the  necessary  cars  for  transporting 

the  crop.  These  difficulties,  however,  are  gradually  disappearing,  and 

the  sugar-beet  industry  is  making  headway  in  improved  railroad  facil- 
ities and  in  improved  highwa^^s,  both  of  which  mean  nuich  to  the  gen- 
eral farmer  who  has  many  things  to  transport  in  addition  to  his  beets. 

The  particular  field  upon  which  sugar  beets  are  to  be  grown  should 

be  easily  accesssible,  so  that  the  beets  may  be  hauled  out  without  any 

special  difficult}'.  It  should  be  comparatively  level,  especially  if  it  is 
to  be  irrigated.  Fields  not  sufficiently  level  for  irrigation  may  often 

be  made  so,  provided  the  soil  is  of  adequate  depth  to  permit  of  level- 
ing the  knolls  without  laying  bare  the  hardpan.  In  the  valleys  where 

iriigation  is  necessary,  the  fertile  soil  is  fortunately  of  considerable 

depth.  Hillsides  should  not  be  planted  to  sugar  beets,  for  the  reason 

that  the  plants  do  not  prevent  the  field  fi'om  washing.  An  attempt  to 
grow  beets  in  such  a  location,  even  though  the  soil  itself  were  suital)le, 

would  not  only  result  in  a  failure  of  the  crop,  but  would  also  seriously 
injure  the  field  for  succeeding  crops.  Light  sandy  fields  should  ])e 

avoided,  not  only  because  the  soil  is  unsuited  for  sugar-beet  i)i-o- 
duction,  but  ])ecause  the  sand  is  likelv  to  be  })lown  ovcu*  the  vounjr 

Ijcets  and  smotlnM-  them.  A  low,  Y»'et  field  should  not  l)e  used  for 
sugar  beets  until  it  lias  been  properly  drained. 



404         YEAlilJOUK    OF    THE    DEPAKTMKNT    OF    AGKICULTURE. 

TREPAKATION    OF    THE    SOIL. 

It  is  sometimes  necessary  to  })e^in  preparing  the  soil  several  years 

before  plantini,^  it  to  beets  in  order  to  reach  the  ])est  results.  This  is 
especially  true  of  new  land  or  of  any  soil  in  which  the  grass  and  weeds 

ha^■e  not  ))een  thoroughly  subdued.  The  more  carefully  the  soil  is 
prepared  and  the  freer  it  is  from  grass  and  weeds  the  less  the  labor 
and  expense  in  caring  for  the  beet  crop. 

The  whole  process  of  rotation  may  be  looked  upon  as  preparation  of 

the  soil  for  the  crop  of  sugar  beets.  The  same  priiK'ii)le  applies  to  all 
other  crops,  that  is,  a  rotation  should  be  practiced  which  leaves  the 

soil  in  the  best  possible  condition  for  the  succeeding  crop.  Any  rota- 
tion which  leaves  the  soil  mellow  and  well  supplied  with  humus,  but 

free  from  weeds,  stubble,  and  other  material  that  might  clog  the  drill 

or  tear  up  the  5'oung  beets  when  cultiv^ated,  may  be  considered  a  good 
system  of  rotation  for  sugar  beets.  It  is  the  practice  in  some  sections 

of  the  sugar-beet  area  to  grow  wheat  year  after  year  upon  the  same 
soil  without  the  application  of  any  plant  food  or  humus,  the  result 

being  that  the  yield  gradually  decreases  and  the  soil  is  not  in  good 

condition  for  any  crop.  However,  sugar  beets  grown  on  the  same 

land  after  several  successive  crops  of  wheat  will  gradually  increase  in 

yield  for  several  years,  and  if  the  third  or  fourth  crop  of  beets  is  fol- 

low^ed  again  by  wheat  the  yield  of  grain  is  very  much  larger  than  it 
was  before  the  beets  were  grown.  This  is  undoubtedly  due  to  the  fact 

that  the  soil  is  put  in  better  condition  for  the  grain  crop,  as  the  beets 

certainly  impart  nothing  to  the  soil  that  is  of  value  to  the  wheat. 

Notwithstanding  the  prevailing  opinion  to  the  contrar}-,  the  general 
experience  is  that  sugar  beets  are  not  especiall}^  injurious  to  the  soil. 
Wheat  and  oats  invariably  do  well  after  beets.  Corn  usually  does 

not  start  olf  so  well,  but  as  a  rule  the  final  result  is  just  as  satis- 

factory whether  corn  or  an}^  other  crop  follows  beets.  Indeed,  it  is 
possible  by  generous  applications  of  barnyard  manure  to  grow  beets 

after  beets  for  man}^  ̂ ^ears  with  satisfactory  results.  PI.  L,  fig.  1, 
shows  the  thirteenth  consecutive  crop  of  beets  on  a  field  at  Lehi,  Utah. 
This  illustration  is  from  a  photograph  taken  about  September  1,  and  the 

beets  were  then  ̂ bove  the  average  in  size  and  quality  as  compared 

with  those  grown  under  the  various  systems  of  rotation.  However, 

all  things  considered,  it  is  better  to  rotate  in  most  parts  of  the  sugar- 

beet  area,  since  the  soil  is  thereb}"  less  likely  to  become  infected  w^ith 
disease  germs,  and  because  of  the  cultural  advantages  usually  secured 

by  rotation. 

In  regard  to  the  immediate  preparation  of  the  soil,  fall  plowing  is 

desirable  and  should  be  done  in  all  cases  if  possible.  The  soil  should 
be  broken  up  to  a  considerable  depth.  Subsoiling  is  not  so  generally 

practiced  as  formerly,  but  it  should  be  practiced  where  there  is  a  hard 



Yearbook  U.  S.  Dopt.  of  Agriculture,   1903. 
Plate  L. 

Fig.  1  .—Thirteenth  Consecutive  Crop  of  Sugar  Beets  on  a  Field  at  Lehi,  Utah. 

Fig.  2.— a  40-acre  Field  of  Sugar   Beets,  Grown  Under  Irrigation  at  Rockyford, 
Colo. 
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subsoil  coinpiiratiN cly  i\r\\r  {\w  suvi'ncc.  In  tliosc.  sections  w}ici-(5  the 
rich,  loamy  soil  is  nciv  dcej),  suhsoiliiio-  is  not  necessjuy,  Init  the 
surfaco  i)lowinn-  should  he  ns  (hM»|)  as  possible.  AVhen  tlio  fortilo  soil 

is  c'onipai'a(i\  cly  thin,  how  ('\  er,  and  sluillow  ph)\\in'4-  has  h"en  i)rac- 
tioed,  it  is  not.  advisable  (o  ph)\v  \v\y  much  (lee})cr  tfian  usual,  that  is, 

it  is  not  dosiral)l(*  lo  (urn  up  a  (•onsi(leia))le  amount  oi'  crude  subsoil  to 
the  surface,  but  the  dei)th  of  the  })lowino-  may  ])e  <^''j-adually  increased 

by  plowin*;  a  little  deeper  each  3'car. 

AftiM-  the  soil  has  been  exposed  to  the  weather  during  the  winter 
the  seed  ])ed  should  be  thoroughly  prepared  as  early  in  the  spring  as 

possible,  but  the  seeds  should  not  be  put  into  the  ground  until  the 

soil  is  warm  enough  to  allow  them  to  germinate  readily  and  the  young 

plants  to  grow  normally.  It  is  very  much  less  expensive  to  work  the 

soil  before  planting  than  afterwards,  and  the  more  thoroughly  the  seed 

bed  is  prepared  the  easier  it  will  be  to  keep  the 'field  in  proper  condi- 
tion for  the  best  development  of  the  beets.  (PI.  L,  fig.  2.)  The  soil 

of  the  seed  bed  should  ])e  deep,  fairly  fine,  and  easily  penetrated  by 
the  roots.  It  should  also  be  capable  of  retaining  moisture  and  at  the 
same  time  admit  of  a  free  circulation  of  air. 

PLANTING. 

A  good  stand  of  beets  is  the  first  requisite  for  a  profitable  crop; 

hence  plenty  of  seed  should  be  used — about  15  pounds  per  acre  usu- 
ally giving  satisfactory  results  under  the  present  method.  The  seed 

should  be  covered  to  a  depth  of  from  one-fourth  to  one-half  inch  onl}", 
and  there  should  be  sufficient  moisture  distributed  evenly  in  the  soil  to 
produce  uniform  germination,  otherwise  an  uneven  stand  will  result. 

On  the  other  hand,  the  soil  should  not  be  too  wet  at  the  time  of  plant- 

ing, as  this  condition  will  cause  some  of  the  seeds  to  rot,  thus  produc- 
ing an  imperfect  stand.  The  seed  is  usually  planted  in  solid  rows 

alx>ut  18  inches  apart,  and  the  beets  are  thinned  to  8  or  10  inches  in 

the  row.  Hill  planting  has  been  used  to  some  extent,  but  it  has  not 

3^et  become  general,  as  the  growers  fear  they  will  not  be  able  to  get  a 
good  stand  by  this  process.  If  the  hill  method  or  some  modification 

of  this  method  could  be  used,  it  would  greath'  reduce  the  amount  of 
seed  required  per  acre,  and  at  the  same  time  would  do  away  with  the 
labor  of  blocking. 

cakp:  of  iiEp:TS. 

There  is  no  question  connected  with  farming  in  the  arid  West  that 

is  more  interesting  or  more  important  than  water  rights  and  the  proper 

use  of  irrigating  waters.  To  ])e  able  to  supply  water  to  any  crop  at 
the  time  and  in  the  cjuantity  desired  is  a  factor  in  agriculture  with 

which  few  fai*mers  in  the  P^astern  States  are  familiar.  Sometimes  it 
is  necessary  to  irrigate  soon  after  planting  in  order  to  get  the  crop 
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up;  ill  otht'i'  instances  wtitor  ntn'd  not  Ijc  applicnl  until  tlui  crop  is  well 

advuncod.  (Fl.  LI,  tij^.  1.)  L^sutiUy  from  two  to  five  iiiiiriitions  are 
required  to  produce  a  crop,  dependinj^  upon  the  location  and  the 
season,  but  it  is  possible  under  some  conditions  for  a  crop  to  l>e  made 

without  the  application  of  water  in  any  form  to  the  surface  of  the 

ground.  PI.  LI,  lig.  !^,  represents  an  ex^x^rimental  field  at  Smithiield, 

Utiih,  g-rown  by  the  Department  of  Aj^riculture  in  c<x)pcration  with 

the  I'tah  experiment  station,  which  was  planted  in  May  and  harvested 
toward  the  latter  part  of  October.  There  was  a  lioht  shower  the  day 
the  seed  was  planted,  but  the  tiekl  received  no  more  wiUer  upon  its 

surface,  cither  in  the  form  of  rain  or  by  irrit^^ation  durini^  the  entire 
season,  and  yet  it  was  one  of  the  most  satisfactory  fields  of  beets 

]>roduced  in  that  part  of  the  sugar-beet  area.  In  the  sections  where 
rainfall  is  the  source  of  water  sui)ply  ])eets  often  sutler  either  from 

excess  or  scarcity  of  moisture.  Much  ma}"  be  done  to  alleviate  these 
unfavorable  conditions  by  good  drainage  and  ])y  thorough  surface 
cultivation. 

As  soon  as  the  beets  are  up  they  should  1x5  blocked  and  thinned,  any 

delay  in  performing  this  work  being  likely  to  reduce  the  tonnage. 

Blockino-  consists  in  cuttino-  out  the  beets  so  that  thev  stand  in  little 

tufts  6  or  8  inches  apart.  This  is  usualh'  done  with  a  hoe,  but  a 
machine  has  recently  been  invented  whereby  several  rows  may  be 

blocked  at  the  same  time.  The  thinning  should  immediateh^  follow 
the  blocking,  and  must  be  done  for  the  most  part  by  hand.  It  consists 

in  removing  all  but  one  of  the  young  beet  plants  from  these  little 

tufts,  and  is  the  most  tedious  and  the  most  expensive  single  operation 

connected  with  sugar-beet  growing.  The  fact  thtit  nearh^  all  the 
beet-seed  balls  contain  from  two  to  seven  seeds  makers  it  impossible  at 

present  to  avoid  the  thinning  process.  It  is  not  probable  that  any 

implement  can  be  devised  that  will  satisfactorily  remove  the  unneces- 
sary seedlings  without  injuring  the  one  that  remains.  The  only 

solution  of  this  problem  seems  to  lie  in  the  development  of  a  plant 

that  will  produce  only  single-germ  seed  balls,  and  this  the  Department 

of  Agriculture  is  attempting.  It  is  impossible  to  make  an}^  safe 
prediction  in  regard  to  the  length  of  time  that  will  be  required  to 

perform  this  task,  but  the  great  importance  that  such  a  seed  ball  would 

bear  to  sugar-beet  production  will  cause  those  who  have  the  work  in 
charge  to  endeavor  to  accomplish  this  end  at  the  earliest  possible 
moment. 

Next  to  thinning,  weeding  is  usually  the  most  expensive  operation, 
since  this  also  must  as  a  rule  be  done  bv  hand.  The  cost  of  this  process, 

however,  depends  very  largely  upon  the  condition  of  the  soil  with 
respect  to  the  presence  or  absence  of  weeds  and  weed  seed  before  the 

beets  are  planted.  In  addition  to  hand  weeding,  hoeing  and  cultiva- 
ting are  important  factors  in  the  suppression  of  weeds.     It  is  usually 
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Fig.  1 .— a  Field  of  Sugar  Beets,  Grown  Under  Irrigation  at  La  Grande,  Oreq. 

Jsif  4^1 
Fig.  2.— Experimental  Field  of  Sugar  Beets  at  Smithfield,  Utah. 
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Fig.  1.— a  Field  of  Sugar  Beets  Ready  for  the  Factory,  at  Blissfield,  Mich. 

Fig.  2.— Corner  of  a  12-acre  Field  of  Sugar  Beets  at  Blissfield,  Mich. 
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nrn'SMii'V  to  hoo  the  lucis  uiHM-  ui'  M\'oi{il  linios,  and  the  iiunilx  r  of 

fuhivations  will  di^poiid  u\nn\  the  rondilioii  of  tlH»  soil  jiiid  tlio  wcatlior. 

Tiie  ol>j(H't  of  hooir^i>'  and  cultivatiiif,^  is  twofold,  namely,  the  dcstnir- 
tion  of  the  weeds  and  the  conservation  of  moisture.  In  visitinj^  the 

various  supir-beet  sections  one  can  not  fail  to  ])e  impressed  with  the 
num])er  and  size  of  the  weeds  that  are  allowed  to  thrive  in  some  places 
while  other  localities  are  almost  entirely  free  from  weeds  of  any  sort. 

In" some  sections  weeds  of  various  kinds  line  the  roadway  for  miles, 
seatterinof  their  numbei'less  seeds  by  all  the  methods  with  which  nature 
has  provided  them.  In  most  of  the  general  farming  operations  weeds 

are  not  as  costly  as  they  are  in  sugar-beet  production;  hence  this  sub- 
ject has  not  received  in  all  comnuinities  the  attention  it  deserves.  The 

sugar-beet  grower  must  realize  that  to  suppress  and  control  the  weeds 
will  greatly  reduce  the  cost  of  raising  his  crops.  This  principle  of 
agriculture,  as  well  as  many  others,  might  profitably  Ix;  taught  in  all 
our  country  schools. 

IIARTESTIXG. 

AVhen  the  beets  are  ripe  they  must  ])e  lifted  or  loosened  in  the 

ground,  pulled,  and  topped.  Several  machines  have  been  devised  for 

performing  this  work,  but  as  yet  they  have  not  come  into  general  use. 

Most  of  the  beets  grown  at  present  are  loosened  b}^  means  of  a  side 
plow  or  a  double-pointed  lifter,  and  are  then  pulled  and  topped  by 

hand.  In  whatever  w^ay  the  beets  are  lifted  they  should  not  be  broken. 

In  pulling  them  the}' are  asually  thrown  in  rows,  with  the  tops  all  one 
way,  thus  facilitating  the  topping,  which  is  done  by  means  of  a  large 

knife,  and  consists  in  cutting  ofl'  the  upper  portion  of  the  beet  at  the 
line  of  the  first  leaf.  The  beets  are  then  thrown  in  heaps  on  the 

ground,  which  has  been  previously  leveled  and  packed,  so  that  the}^ 

ma}'  be  forked  up  and  loaded  into  the  wagon  without  taking  a  large 
amount  of  dirt  and  rubbish  with  them.     (PL  LII,  fig.  1.) 

Nearly  all  these  operations  in  connection  with  sugar-beet  growing 
difier  more  or  less  from  the  general  farming  processes  now  in  common 

use,  but  in  no  respect  are  they  so  radically  different  that  any  farmer 

who  is  able  to  adapt  himself  to  the  necessary  methods  can  fail  to 

obtain  good  results  if  his  soil  and  location  are  favorable.  Moreover, 

he  will  thereby  make  a  very  valuable  addition  to  his  system  of  rotation 

that  will  be  beneficial  in  many  ways  to  his  other  crops. 

LABOR. 

One  of  the  most  serious  problems  that  confront  the  farmer  to-day  is 

the  question  of  labor,  and  this  is  especially  true  of  the  sugar-beet 
grower,  since  he  requires  more  than  the  usual  amount  of  help  in 

caring  for  his  beet  crop.  The  sc^ircity  of  farm  labor  is  general  through- 

out the  sugar-beet  area.     This  condition  has  kept  the  acreage  down  in 
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luauy  localities,  causing  the  faiiner  to  |)lant  only  the  small  area  that 

he,  with  the  hel[)  of  his  fainil}',  is  able  to  care  for.  In  a  few  localities 
the  siioar  companies  have  undertaken  to  supply  the  [growers  with  the 

necessary"  help.  This  method  ha,';,  in  general  proved  satisfactory,  and 
will  undoubtedly  be  more  conmionly  adopted  in  the  future,  since  the 
sugar  companies  are  in  better  position  than  the  individual  farmers  to 

secure  labor  and  to  distribute  it  properly. 

Another  serious  question  in  this  connection  is  the  basis  upon  which 

the  laborer  should  be  employed.  The  connnon  methods  are  by  the 
day,  the  month,  the  season,  the  field,  the  acre,  the  row,  and  the  ton. 

The  cost  of  day  labor  has  advanced  from  25  to  50  per  cent  in  some  of 

the  sugar-beet  sections  during  the  past  few  years.  The  same  is 
prol)ably  true  of  the  labor  employed  by  the  month  or  by  the  season. 
By  employing  labor  on  the  time  basis  one  can  usually  get  the  work 

done  satisfactorily,  if  not  so  rapidly  as  desired.  B}^  using  the  lield, 
acre,  or  row  method  the  work  is.  usually  pushed  more  rapidl}^,  but  is 

not  alwa3's  done  satisfactoril}^  The  laborer  has  no  special  interest  in 
the  final  result,  and  it  matters  little  to  him  whether  or  not  the  stand  is 

good  or  the  beets  make  proper  progress  in  development.  The  method 
of  payment  by  the  ton  has  some  advantages  in  this  regard,  since  it 

gives  the  laborer  an  interest  in  the  highest  possible  yield. 
The  scarcity  of  farm  labor  and  the  difficulties  that  sometimes  arise 

in  having  the  work  satisfactorily  performed  make  it  necessary,  in  the 

interest  of  the  grower  and  of  the  industry  in  general,  that  means  be 

devised  to  reduce  the  labor  in  sugar-beet  production.  This  end  may 
be  reached  either  ])y  the  invention  of  machinery  that  will  lessen  hand 

labor  or  b}^  producing  those  conditions  that  will  render  certain  parts 
of  the  labor  unnecessary,  as  for  instance  b}^  the  production  of  a  single- 
germ  seed  ball,  the  destruction  of  weeds,  and  the  more  thorough 
preparation  of  the  soil. 

PI.  LII,  fig.  2,  shows  one  corner  of  a  12-acre  field  of  beets  owned  by 
IVJr.  Henry  Fritz,  of  Blissfield,  Mich.,  who,  with  his  two  children,  con- 

stituted the  entire  force  that  cared  for  these  beets  from  the  time  the 

seed  was  planted  until  the  beets  were  read}^  for  the  factory.  The 
beets  were  well  thinned  and  the  field  was  entirely  free  from  weeds. 

In  the  same  localit}^  another  family  of  five  cared  for  over  30  acres  of 
beets,  and  one  of  the  sons  earned  over  $40  by  helping  one  of  his 

neighbors.  The  minimum  of  labor  was  necessary  in  these  fields, 

owing  to  the  excellent  condition  of  the  soil  and  to  the  scarcity  of 
weeds  before  planting. 

PROFIT   AND    LOSS. 

It  is  generally  conceded  b}^  sugar-beet  growers  that  the  outlay  of 
money  in  producing  this  crop  is  greater  than  for  almost  any  other  crop 

that  has  a  place  in  general  farming.     The  cost  of  producing  an  acre  of 
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sugar  l)oots  is  Njiriously  ostinialcd  by  tlic  l^mowcts  at  from  ̂ 20  to  over 

$50,  the  hio'lici-  cos!  "mcludiii^-  i\\o  riMit  of  land  and  cash  ]):iyni(Mit  for 
all  labor. 

The  implonionts  needed  for  growing  sugar  beets  that  are  not  recjuired 
in  other  farming  operations  are  few  and  inexpensive.  The  tools  used 

with  other  crops  may  be  employed  in  prc^paring  the  soil,  while  the 
ordinary  grain  drill  may  ])e  utilized  in  planting  the  seed.  A  special 

hoc  for  blocking,  a  special  cultivator  on  account  of  the  narr(nv  rows, 
a  lifter  to  loosen  the  beets,  and  a  knife  for  topping  are  all  the  extra 

tools  that  arc  absolutely  necessary.  Other  tools  will  certainly  come 
into  use  in  the  future,  but  they  will  take  the  place  of  hand  labor  and 

will  tlu^refore  tend  to  lessen  expense  in  the  long  run.  The  cost  of  the 
seed  is  small,  but  there  is  no  immediate  prospect  that  the  farmer  will 
be  able  to  crrow  his  own  seed:  hence  this  will  continue  to  be  an  item  of 

expense. 
PI.  LI,  lig.  1.  shows  a  field  of  sugar  beets  grown  at  La  Grande,  Greg. 

The  owner  of  this  field  has  grown  120  acres  of  beets  each  year  for  four 

successive  years,  and  has  aimually  cleared  §3G  per  acre  after  deducting 

all  expenses,  including  the  usual  rental  of  land  and  his  own  time,  which 
he  values  at  $5  per  day. 

The  average  return  to  the  individual  grower  for  his  beet  crop  has 
been  at  the  rate  of  about  $5  per  ton,  and  the  return  to  the  farmers 
of  the  United  States  for  the  entire  beet  crop  for  the  year  1903  was^ 
in  round  numbers,  $10,000,000.  This  amount  has  been  distributed 

among  practicalh^  40,000  farmers,  and  a  large  part  of  it  has  been 
expended  for  labor,  rent,  tools,  fertilizers,  transportation,  and  irriga- 

tion; in  fact,  this  mone}^  has  gone  into  general  circulation,  benefiting 

the  country  at  large.*  That  part  of  the  $10,000,000  which  stands  for 
profit  has  largely  gone  into  general  circulation  also.  It  has  gone  to 

pa}^  for  the  home,  to  buy  better  farming  tools,  to  build  new  houses 
and  new  barns,  and  to  suppl}^  the  home  with  furniture,  books,  papers, 
and  many  other  things  that  make  life  better. 

In  addition  to  the  monc}^  value  of  the  crop,  the  by-products  are  of 
no  small  importance.  The  value  of  the  pulp  as  a  stock  feed  is  yearly 
becoming  better  known  to  the  general  farmer,  the  stock  raiser,  and 
the  dairyman.  A  few  jeavs  ago  it  was  a  serious  problem  at  the 

factories  to  know  how  to  dispose  of  the  pulp;  to-day  it  is  impossible 
for  some  of  them  to  supply  the  demand  for  this  material  for  feeding 
purposes.  The  beet  tops  left  in  the  field,  amounting  frequently  to 
several  tons  per  acre,  are  utilized  with  good  results  either  for  stock 
feed  or  as  a  green  fertilizer.  Some  of  the  refuse  molasses  has  been 

fed  with  the  pulp,  but  while  it  has  given  satisfactory  results  it  prob- 

ably has  a  greater  monc}'  value  when  used  for  other  purposes.  In 
addition  to  the  direct  benefits  derived  from  the  production  of  sugar 

beets,  the  farming  conununity  gains  indirectly  better  highways, 

improved  farms,  and  more  thorough  and  iatclligcnt  farmers. 
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.'    TllK    KUTUKK   OF   THE    BEET-SUGAK    INDUSTRY. 

•  The  y^onderful  development  of  the  beet-sugar  iuduiitry  during  the 

pait  few  years  shows  how  adniirublv  the  soil  J»nd  the  climate  of 
America  are  adapted  to  the  production  of  sugar  beets,  and  if  past 

ivjiults  are  any  indication  of  future  possibilities  tlie  time  will  smou 

come  when  this  country  will  produce  all  her  own  sug^ir.  During  th' 

past  six  years  4'2  of  the  55  factories  now  establL-hed  have  been  built 

and  equipped,  at  an  expense  of  over  $30,(hX>,000.  Ever^-  new  factory 
gives  the  growers  better  facilities  for  disposing  of  their  beets  and 

calls  for  more  farmers  to  engage  in  this  new  enterprise.  The  55  fac- 

tories and  3  rasping  stations  now  established  have  a  daily  capai^-ity  of 

STjMJ  tons  of  beets.  Each  of  these  factories  should  l.>e  in  oj^ei-ation 
not  less  than  ninety  days  annually,  which  would  call  for  a  yearly  pro- 

duction of  3,3oO,<XM3  tons  of  beets,  from  which  300,000  tons  of  sugar 
would  be  produced.  At  the  present  average  production  this  would 

retjuire  50,()00  farmers  to  grow  the  beets,  which,  at  the  present  price, 

would  return  to  them  $16,«XK.>.(^J0  in  cash.  With  this  production  of 
beet  sugar  in  the  United  States,  it  would  still  be  necessary  to  import 

nearly  :2,0<X>,wO  tons  of  sugar  to  supply  the  pi-esent  jx)pulation  at 
the  present  rate  of  consumption.  To  manufacture  this  sugar  in  this 

country  would  require  more  than  360  factories,  with  an  average 

capacity  of  5CK)  tons  of  beets  daily,  in  addition  to  those  already  in 

operation.  These  factories  would  require  nearly  30<3,CH»  farmers  to 
supply  them  with  l)eets,  for  which  they  would  receive  $90,<X)0,000, 
most  of  which  would  be  put  into  genenil  circulation. 

It  should  also  be  remembered  that  the  consumption  of  sugar  is 

increasing  annually,  both  by  reason  of _ the  increase  of  population  and 

because  of  the  increased  consumption  p>er  capita.  The  yearly  con- 
sumption per  capita  has  increased  S  pounds  during  the  past  ten  years, 

that  is,  approximately  G40jXH),00<)  pounds,  or  320,(>0<)  tons,  more 
sugar  was  consiuned  last  year  than  would  have  been  consumed  ten 

years  ago  had  the  population  at  that  time  been  the  same  as  it  is  at 

present,  Tliis  is  almost  as  much  sugar  as  the  55  beet-sugar  factories 
would  have  produced  this  year  if  they  had  been  operated  at  full 

capacity,  but  as  a  matter  of  fact  it  is  80,000  tons  more  than  they 

actually  produced.  This  shows  that  the  manufacture  of  beet  sugar  in 

the  United  States,  in  spite  of  its  wonderful  progress  during  the  past 

decade,  has  not  even  kept  pace  with  the  increased  i"ate  of  consimiption. 
It  is  therefore  apparent  that  if  we  had  the  several  hundred  factories 

necessary  for  the  production  of  all  the  sugar  demanded  for  our  present 

requii*ements  there  would  still  be  room  for  a  normal  growth  of  thi< 
industry  through  the  constantly  increasing  consumption  per  capita  and 

through  the  constant  increase  of  our  population. 



THE  INDI  STRY  IX  OIL  SEEDS. 

r»y  ClIARLKS    M.   DAUGilEKTV, 

0/*  tlie  Bureau  of  Statltitlcs. 

COTTOX   SE7:D   and    flaxseed   IX   THE   UNITED    STATES. 

The  United  States  has,  within  the  past  quarter  century.  ))GConiO  by 
far  the  heaviest  producer  of  oleaginous  seeds  in  the  world.  This  has 

been  wholly  due  to  the  utilization  of  the  cotton-seed  crop  and  the 
expansion  of  flaxseed  cultivation.  Previous  to  these  developments 

little  attention  was  paid  in  this'  country  to  this  class  of  agriculture. 
None  of  that  great  variet}"  of  purely  oil-yielding  seeds,  the  oils  of 
which  are  of  well-known  edi})le  and  industrial  importance  in  many 
foreign  countries,  was  indigenous  to  the  United  States;  and,  notwith- 

standing the  diversity  of  tastes  and  customs  introduced  into  this 

countr}'  by  a  heterogeneous  immigration,  little  or  no  effort  was  made 
to  transplant  them  for  their  oil-3'ielding  properties.  In  fact,  it  is 

solely  due  to  the  fact  that  some  of  the  oleaginous-seed  plants  also  3'ield 
valuable  fibers  that  their  cultivation  was  originally  undertaken  in  this 

country.  Textile  materials  ))eing  a  prime  necessity  of  civilized  peoples, 
the  flax  plant  was  one  of  the  first  agricultural  products  introduced  into 

the  American  Colonies.  The  cotton  plant  is  believed  to  be  indigenous 
to  the  New  as  Avell  as  to  the  Old  World.  AV  itii  the  exception  of  castor 

beans,  the  culture  of  which  is  a  specialized  industry  in  a  few  AVestern 

States,  cotton  and  flax  are  the  onl}"  oleaginous-seed  plants  that  have 
ever  been  utilized  to  a  notable  extent  in  the  United  States  for  oil- 

making  purposes.  Oil  has  been  manufactured  in  recent  3'ears,  it  is 
true,  from  corn,  but  only  as  a  by-product  of  the  glucose  industry. 
Hemp,  which  is  raised  extensively  in  Russia  for  the  oil  from  its  seed, 

and  peanuts,  large  xiuantitics  of  which  are  imported  into  France  from 
Senegal  and  the  East  Indies  for  manufacture  into  oil,  are  also  raised 

in  the  United  States,  but  not  because  of  their  oleaginous  properties; 
and  the  small  esteem  in  which  the  like  properties  of  flax  and  cotton 

were  originally  held  is  evidenced  by  the  fact  that  for  two  and  a  half 

centuries  after  the  settlement  of  this  country  flax  was  cultivated  chiefly 
and  cotton  exclusively  for  the  value  of  the  fiber.  It  is  only  within  the 

past  half  century  that,  by  an  economic  revolution  almost  unique  in  an 
age  noted  for  the  utilization  of  waste,  the  once  most  valued  part  of  the 

flax  plant  has  degenerated  in  this  country  into  a  waste  product,  and 
411 
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th«3  seed,  formerly  ft  secondjiry  considerfttion,  has  ])ecome  the  sole  object 
of  cultivation.  Within  the  same  period,  too,  the  rapidly  increasing 

cotton-seed  crop,  previously  only  a  troublesome  waste  product,  has 
been  made  available  as  the  greatest  single  resource  for  oleaginous  seed 
in  the  world. 

CULTIVATION    OF   OIL-YIELDING    SEEDS   IN    FOREIGN    COUNTRIES. 

The  cultivation  of  sunflower  seed,  rape  seed,  colza,  popp}^  s^ed, 
sesamum,  ravison,  mustard  seed,  and  many  other  exclusively  oil- 
yielding  seeds  is  a  factor  of  considerable  importance  in  the  rural 
economy  of  many  foreign  countries.  Some  of  these  seeds  yield  edible 

oils,  and  hence  are  ranked  among  the  necessities  of  life.  Sunflo^-er 
seed  is  extensively  cultivated  in  Russia,  where  sunflower  oil  is  one  of 
the  most  popular  of  table  oils;  the  seeds  are  also  roasted  and  eaten  as 

peanuts  are  in  the  United  States.  It  is  stated  on  good  authorit}-  that 
700,000  acres  are  annually  devoted  to  the  cultivation  of  sunflowers  in 
Russia,  and  that  150  mills  turn  out  an  annual  product  of  upwards  of 
25,000,000  gallons  of  sunflower  oil.  The  other  seed^  mentioned  are 

objects  of  special  cultivation  in  British  India  and  other  Oriental  coun- 
tries, and,  in  a  smaller  way,  in  many  parts  of  Europe.  In  France, 

Germany,  and  in  most  of  the  western  and  northwestern  sections  of 
Europe  the  culture  of  oil  seeds  has  greatly  declined,  and  is  now  of  small 
importance.  But  an  import  demand  exists  there  for  practically  the 

entire  surplus  oleaginous-seed  crop  of  the  world.  The  surplus  of  the 
flaxseed  crop  of  Argentina,  of  the  various  oil-seed  and  nut  crops  of 
the  East  Indies,  of  the  peanut  and  palm-kernel  crops  of  the  European 
possessions  on  the  east  and  west  coasts  of  Africa,  of  the  cotton -seed 
crop  of  Egypt,  and  of  various  other  crops  of  oil-yielding  seeds  and 
nuts  from  all  parts  of  the  world  is  annually  absorbed  by  the  European 
trade  and  converted  into  oil  and  oil  cake  in  European  factories  for  the 
use  of  European  consumers. 

ANIMAL    FATS    AND   VEGETABLE    OILS. 

That  none  of  the  exclusively  oil-yielding  seeds  has  ever  been  culti- 
yated  in  the  United  States  for  oil-making  purposes  has  been  due 
primarily  to  a  lack  of  demand  for  their  products.  A  distinctive 
characteristic  of  the  American  people,  though  modified  in  recent  years, 
has  been  the  use  of  animal  fats,  both  in  domestic  and  in  industrial  life, 

for  many  purposes  for  which  the  inhabitants  of  other  countries  largel}" 
employ  vegetable  oils.  In  domestic  life  there  has  alwaj^s  been  in  the 
mind  of  the  American  housewife  a  somewhat  inexplicable  prejudice 
against  the  use  of  vegetable  oil  for  cooking  purposes;  and  until  recent 
years  lard  had  completely  usurped  the  functions  here  that  from  remote 
antiquity  had  been  accorded  in  many  countries  to  vegetable  oils.     That 
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(his  pivjiidiro  is  bcin*;- ;,^radiuill\  iiioUili''<l  llieiv,  is  no  doiil)!,  hut  it  is  a 
tiihuto  to  its  pei'siHtcncy  that  vof^'ctahlc  cooking  oil  ovou  now  gain.s 

surroptilious  access  to  the  .Vinci-ican  kitclicn  only  under  the  ̂ uisc  of 
paeksiincs  and  lahels  su<;j^cstivc  of  lard.  For  most  industrial  purposes, 
likewise,  animal  fats  have  heen  utilized  to  a  lar^e  extent  in  the  United 

Slates  when  for  the  same  purposes  ve<^etal)Ie  oils  were  chiedy  used 

abroad,  lentil  the  discoveiy  of  petroleum,  the  tallow  candle  and 
animal  oils  furnished  an  illuminating^  power  in  this  country  that  in 

older  ones  was,  and  to  some  extent  still  is,  supplied  ])}'  colza  oil  and 
di\  CMS  other  oils  of  vegetable  origin.  For  lubricating  purposes,  also, 
animal  fats  have  been  extensively  used  in  the  earlier  history  of  the 

United  States  when  for  like  purposes  abroad  the  demand  has  been  for 

rape-seed  oil  or  other  vegetable  oils.  In  the  manufacture  of  soap, 

wherein  large  quantities  and  man}"  varieties  of  vegetable  oils  have 
always  been  utilized  abroad,  grease  has  been  extensively  used  in  the 

United  States,  especially  in  the  homemade  product  of  the  farm.  In 

fact,  though  several  varieties  of  oil-yielding  seeds,  such  as  rape  seed, 
poppy  seed,  and  their  oils,  have  been  annually  imported  into  the  United 

"States  in  considerable  quantities  for  special  purposes,  the  popularity 
of  animal  fats  for  all  uses  to  which  they  are  adapted  has,  together  with 

other  causes,  had  a  tendency  to  restrict  the  use  of  such  oils,  and  thereby 

not  only  to  place  a  limit  upon  their  importation,  but  also  to  discourage 

the  production  of  the  exclusiveh"  oil-yielding  seeds  upon  American  soil. 

DEVELOPMENT   OF    FLAXSEED    CULTIVATION   IN    THE    UNITED   STATES. 

As  late  as  1860  the  quantity  of  linseed  oil  manufactured  from  seed 

grown  in  the  United  States  did  not  much,  if  at  all,  exceed  1,000,000 

gallons  a  3'ear;  and,  since  the  value  of  the  oleaginous  properties  of  the 
cotton-seed  crop  was  then  practically  unrecognized,  this  quantity 
closely  represents  the  total  output  at  that  date  of  all  oil  made  from 

home-grown  oleaginous  seed.  The  use  in  this  country  of  the  products 

of  oil -yielding  seeds  was  at  that  time  largely  confined  to  linseed  oil, 
valuable  for  its  use  in  paint  and  varnish.  But  the  domestic  output  of 

this  product  was  entirely  inadequate  to  the  demand,  and  the  imports  of 
oil  and  seed,  expressed  together  in  terms  of  oil,  amounted  to  about 

6,000,000  gallons.  Imports  of  other  fixed  or  expressed  oils,  including 
rape  seed,  hemp  seed,  cocoanut,  and  palm  oil,  amounted  to  less  than 
2,000,000  gallons.  The  domestic  consumption,  therefore,  of  all  oils  of 

this  class  amounted  in  1860  to  less  than  9,000,000  gallons.  The  marvel- 
ous advance  that  has  been  made  in  the  production  of  oleaginous  seeds 

and  in  the  consumption  of  their  oils  in  the  United  States  since  that  date 

is  illustrated  b}^  the  fact  that  at  the  present  time  there  is  annuall}^ 
manufactured  from  the  domestic  crops  of  flaxseed  and  cotton  seed  a 

product  of  from  160,000,000  to  170,000,000  gallons  of  oil,  three-fourths 
of  which  probably  enters  into  home  consumption. 
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Tilt;  developiuont  c)l  ilux.seed  <'ultiviition  on  an  iniportunt  sciilc  in  the 

L'niteil  StiitcH  dates  from  the  cestsation  of  the  civil  war.  In  the  activity 
ot'  the  westward  nioveiuent  of  population,  incident  to  the  dishandnient 
of  the  military  forces,  tlaxseed  culture,  specialized  and  limited  in  terri- 

iiiul  extent,  moved  with  the  tide  of  prot,a'es8  gradually  westward  and 
northwestward  from  the  Ohio  into  tlie  territory  then  known  as  the 

West  and  Northwest.  Viro;in  soil  seemed  to  be  essential  to  its  protit- 
a))le  cultivation.  In  tlie  wake  of  aoricultural  expansion  followed 
another  economic  movement,  that  of  industrial  enteq)rise,  the  course 

of  which  was  marked  by  the  building"  of  homes  and  factories,  the 

equipment  of  railways,  and  the  g'rovv  th  of  towns  and  cities — a  move- 
ment that  gnve  g-reat  impetus  to  liaxseed  production  in  that  it  increased 

enormously  the  demand  for  paint,  and  hence  for  linseed  oil,  the 

priricipal  object  of  flaxseed  cultivation.  The  effect  was  immediately 

ap})arent.  The  flaxseed  crop,  which  ])y  1869  had  alread}-  increased  to 
1, 730,000  bushels,  was  more  than  quadrupled  in  the  next  ten  years. 

In  1879  it  amounted  to  7,170,000  bushels,  and  upward  of  90  per  cent 
of  the  crop  was  produced  in  the  Western  Stutes,  manufactured  by 
Western  mills,  and  consumed  in  territory  west  of  the  Alleghenies. 

There  was  little  or  no  surplus,  and  the  markets  of  the  East  were  chiefly 
supplied  by  imports  of  flaxseed  from  British  India.  It  was  not  until 

1891,  however,  that  the  important  point  was  reached  in  tlie  history  of 

the  crop,  when  domestic  supplv  overtook  demand.  Regular  foreign 

inq)orts  to  Eastern  mills  after  that  date  ceased,  and  the  United  States 
took  rank  among  exporting  nations.  Meanwhile  the  domestic  demand 

for  linseed  oil  had  greatly  increased,  but  the  domestic  production  of 

flaxseed  more  than  kept  pace  with  this  increased  demand.  The  crop 

of  1903  amounted  to  27,300,000  bushels,  or  764,400  tons,  and,  notwith- 

standing the  fact  that  the  avei'age  exports  of  the  previous  five  years 
had  amounted  to  upward  of  3,000,000  bushels  annually,  this  crop 
came  \\]K)Ti  markets  heavily  overloaded  with  the  surplus  of  the  two 

preceding  years.  The  industrial  demand  for  flaxseeil  in  the  United 

States  is  practically  limited  to  the  domestic  demand  for  oil,  the  export 

trade  in  the  manufactured  product  l)eingof  small  proportions.  Poten- 
tially, the  1903  crop  represents  (after  deducting  1,500,000  bushels  for 

next  year's  seeding)  64,450,000  gallons  of  oil,  or  fully  15,000,000 
gallons  more  than  the  country's  requirements.  The  quantity  actually 
manufactured  each  3^ear  does  not  exceed  50,000,000  gallons. 

THE    UNITED   STATES   AS   A    rilODUCER   OF   OLEAGINOUS   SEEDS. 

The  position  of  the  United  States  in  the  first  rank  as  a  producer  of 

oleaginous  seeds,  however,  is  principally  due  to  the  utilization  of  the 

cotton-seed  crop,  and  is  the  result  of  industrial  rather  than  agricultural 

development.  From  the  beginning  of  cotton  cultivation  in  this  coun- 
try cotton  seed  had  been  in  weight  a  relatively  important,  but  in  value 
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:i  worlhloss  prcxiiid  of  the  cotton  hrlt.  Constitul 'm^^-  in  W('i«4lit  two- 
thirds  of  the  seed  cotton  jis  picked  from  the  ])oll,  each  annual  increase 
in  \  ahiahle  cotton  lint  r(\sulted  in  a  double  increase  of  worthless  cotton 

seed.  And  a  few  years  previous  to  the  civil  war  soniethin<(  like 
2,000,000  tons  of  this  useless  and  cunil)ersonie  product  was  a  result  of 

each  year's  harvest.  IVyond  the  small  quantities  used  for  cattle  feed- 
in<>'and  for  fertilizini;-,  there  was  proba))ly  little  thought,  less  prospect, 

of  its  prolitahle  utilization.  The  economic  Held  that  it  was  aft<u'wards 
to  share  as  a  cookincf  oil  and  in  the  manufacture  of  soap  was  com- 

pletelv  tilled  in  the  one  case  b}^  lard,  and  in  the  other  by  other  greases. 
Moreover,  the  building  up  of  an  export  trade  was  debarred  by  the 

liability  of  the  seed  to  heat  in  transportation.  Cotton-seed  oil  was 

then  manufactured  in  Europe  from  seed  imported  from  EgTpt-,  and  a 
few  si)oradic  attempts,  probably  based  on  the  hope  of  an  export  trade 

in  cotton-seed  oil,  were  made  to  establish  the  industry  in  this  country. 
The  civil  war  checked  whatever  chance  there  might  have  been  of 
success.  f 

GROWTH   OF   THE    MANUFACTrRE   OF   COTTON-SEED    OIL. 

Within  a  few  vqhys  after  the  cessation  of  hostilities,  cotton  produc- 
tion regained  the  ground  lost  during  the  war,  and  the  utilization  of  the 

enormous  waste  represented  by  the  seed  became  a  subject  of  renewed 
interest.  With  the  prospect  of  millions  of  tons  of  raw  material 

produced  without  the  cultivation  of  a  single  additional  acre  of  land, 

without  the  emplo3^ment  of  additional  labor,  or  the  investment  of 

additional  capital  over  and  above  that  required  for  the  production  of* 
the  staple,  cotton,  the  utilization  of  the  seed  presented  an  alluring  held 
for  exploitiition.  A  few  mills  were  erected  late  in  the  sixties,  equipped 

with  In'draulic  presses  identical  with  those  then  in  common  use  in  the 
Korth  for  the  expression  of  oil  from  flaxseed.  Probably  the  utilization 

of  waste  w^as  the  most  active  principle  underlying  the  early  experiments. 
Contrary  to  what  had  been  the  case  with  linseed  oil,  no  important 

domestic  demand  preexisted  for  the  cotton-seed  product.  Unadapted 

to  general  illuminating  and  lubricating  purposes,  deficient  in  the  dry- 
ing properties  essential  to  its  use  in  paint,  its  edible  properties 

unknown,  its  sphere  of  usefulness  seemed  limited.  Interest  became 
centered  in  the  export  trade.  The  foreign  demand  increased  with  each 

successive  3'ear,  and  soon  became  the  chief  support  of  the  new  industr3^ 
In  1879-80  the  quantity  of  cotton-seed  oil  manufactured  in  the  Cnited 
States  had  increased  to  about  9,000,000  gallons;  and  the  importance  of 

the  export  trade  was  apparent  in  the  fact  that  almost  7,000,000  gallons 

were  shipped  abroad  against  a  little  over  2.000,000  gallons  consumed  at 
home. 

In  the  following  year  the  discovery  was  made  that  cotton-seed  oil 
mixed  with   certain  animal   fats   made    an    acceptable  and  valuable 
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substitute  for  hircl.  This  gave  an  immediate  impetus  to  the  industry  and 

eventually  resulted  in  makin^^  it  one  of  the  most  important  industries 

of  the  Southern  States.  A  domestic  demand  sprano-  up  that  absorbed 
practically  the  entire  output  of  the  then  existing  mills,  and  foreign 

trade,  as  a  result  of  the  active  domestic  competition,  dwindled  to  insig- 

niticant  proportions.  In  1881-8:>  the  output  of  cotton-seed  oil  increased 

to  about  12,000,000,  and  1882-83  to  about  15,000,000  gallons.  Of  these 

quantities,  11,000,000  and  nearly  15,000,000  gallons,  respectively,  were 

taken  by  the  homo  trade.  The  combined  exports  of  the  two  years 

amounted  to  only  1,129,100  gallons.  From  the  date  of  this  discovery 

began  a  period  of  activity  in  this  industry  that  has  continued  almost 

without  abatement  up  to  the  present  day.  New  mills  were  constructed 

year  after  year  throughout  the  South  until  they  now  number  upwards 

of  600.  The  quantity  of  cotton  seed  utilized,  which,  previous  to  1881, 

had  never  amounted  to  one-tenth  of  the  total  crop,  has  increased  until 

fully  60  per  cent  of  the  average  crop  is  now  converted  into  valuable 

products;  this,  too,  notw^ithstanding  the  fact  that  the  production  of 
cotton  seed  has  meanwhile  increased  in  about  the  same  proportions. 

New  uses  found  from  time  to  time  for  cotton-seed  oil  have  given  addi- 

tional stinudus  to  both  foreign  and  domestic  demand.  A  few  years 

after  the  decline  in  the  export  trade  in  1882  it  was  restored  to  its  old 

proportions.  Meanwhile  the  domestic  trade,  primarily  as  a  result  of 

the  demand  from  packing  houses,  was  increasing  by  leaps  and  bounds. 

By  1893-91-  exports  had  increased  to  15,000,000  gallons;  the  domestic 

demand  in  the  same  year  absorbed  about  1:0,000,000  gallons. 

Between  1894-95  and  1902-1903  the  production  of  cotton-seed  oil  in 
the  United  States  was  doubled.  In  the  former  year  arose  a  greatly 

increased  demand  for  this  product  in  Europe;  in  1898-99  it  culminated 

in  exports  of  upwards  of  50,000,000  gallons,  domestic  demand  in  the 

meantime  averaging  about  10,000,000  gallons.  This  remarkable 

increase  in  the  foreign  trade  attracted  to  the  industry  new  capital  and 

enterprise  and  resulted  in  a  period  of  the  greatest  activity  in  the 

erection  of  mills  know  n  in  its  history.  Since  1898-99  exports  have 

declined  irregularly,  and  in  the  fiscal  year  1902-1903  they  amounted  to 

only  35,6-12,991:  gallons.  But  the  manufacture  of  oil  has  increased 

steadily,  and  is  estimated  to  have  amounted  in  1902-1903  to  a  total  of 

from  110,000,000  to  115,000,000  gallons.  Of  this  enormous  output, 

the  domestic  demand  absorbed  from  75,000,000  to  80,000,000  gallons. 

THE    PRODUCTION    OF    FLAXSEED    AND    COTTON    SEED. 

The  production  of  flaxseed  and  cotton  seed— the  two  crops  practically 

constituting  the  oleaginous-seed  crop  of  the  United  States— now 

aggregates  annually  upwards  of  5,500,000  tons.  It  is  estimated  that 

with  every  500-pound  bale  of  cotton  picked  there  is  gathered  one-half 
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ton  of  seed,  iiiul  lience  a  cotton  crop  of  10,000,(X)0  Ijiiles  indicates  a 
production  of  5,000,000  tons  of  cotton  seed.  The  averiij^c  annual, 
production  of  flaxseed  for  the  past  live  years  has  been  about  072,000 
tons.  A  lO,0(H),000-bale  cotton  crop  and  an  avera<(e  prochiction  of 
Ihixseed  therefore  result  in  lui  output  of  5,072,000  tons  of  oleaj^inous 
seed. 

Ahhoug'h  statistics  upon  the  production  of  the  man}^  varieties  of 
oleaginous  seeds  in  the  principal  producing  countries  arc  incomplete, 

there  is  no  doubt  that  the  production  of  the  United  States  exceeds  the- 
combined  crops  of  any  other  two  countries  in  the  v/orld.  It  is  true  that 

not  all  of  the  United  States  crops  is  utilized  for  oil-making  purpcocs.^ 
Probably  not  over  60  per  cent  of  the  cotton-seed  crop  finds  its  way  to- 
the  oil  mills,  and  of  late  3'ears  there  has  been  an  overproduction  of 
flaxseed.  But,  assuming  that  3,000,000  tons  of  cotton  seed  are  now 

annually  converted  into  oil,  and,  putting  the  average  quantity  of" 
flaxseed  crushed  annually  during  the  past  five  years  at  500,000  tons,-. 
the  total  crush  of  these  seeds  may  be  conservatively  estimated  at 

3,500,000  tons.  Whether  considered  separately  or  collectivcl}',  these- 
figures  indicate  that  the  United  States  stands  first  among  all  countries 
as  a  manufacturer  of  oil  as  well  as  a  producer  of  oleaginous  seeds. 

BRITISH    INDIA    AND   RUSSIA   AS   PRODUCERS   OF   OLEAGINOUS   SEEDS. 

Next  to  the  United  States,  British  India  and  Russia  are  the  most- 
important  producers  of  oleaginous  seeds;  British  India  of  rape  seed^ 

mustard  seed,  sesamum,  flaxseed,  poppy  seed,  cotton  Gced,  and  a  great- 

variety  of  other  oleaginous  seeds  and  oil-yielding  nuts;  Russia  chiell}^ 
of  flaxseed,  hemp  seed,  sunflower  seed,  and  rape  seed.  Both  countries- 
are  also  manufacturers  of  oil,  Russia  especially  on  a  scale  of  consider- 

able importance;  but  the  scope  of  their  industrial  operations  is  not 

capable  of  statistical  expression.  Excepting  Russia,  the  great  centers- 
for  the  manufacture  of  oil  from  oleaginous  seeds,  outside  of  tha 
United  States,  are  the  countries  of  northwestern  Europe.  And,  since- 

oleaginous  seeds  are  not  produced  in  those  countries  on  an  extensive^ 
scale,  the  magnitude  of  their  industrial  operations  in  this  line  and  of 
their  consumption  of  the  products  of  such  seeds  may  be  indicated  in  a 
general  way  by  their  import  trade. 

COUNTRIES  IMPORTING  AND  EXPORTING  OIL-PRODUCING  SEEDS  AND  NUTS^ 

THE    UNITED    KINGDOM. 

The  United  Kingdom  is  the  heaviest  injporter  of  oleaginous  seeds'- 
in  Europe  and,  next  to  the  United  States  (and  possibl}'  Russia),  the? 
most  important  manufacturer  of  oils  from  these  products  in  the  Avorld^ 
The  English  demand,  unlike  that  of  most  other  European  countries,  is. 

3     A1903   27 
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chietly  for  cotton  seed  and  flaxseed.  I'or  the  former,  Egypt  and 
l>ritish  India  are  the  ahuost  exclusive  sources  of  supply.  Until  within 
the  hist  two  or  three  years  practically  the  entire  imports  of  cotton 
seed  were  drawn  from  Egypt,  l)ut,  stimulated  by  recent  high  prices, 
an  important  trade  with  British  India  has  Ijeen  established,  and  in  1008 

about  one-third  of  the  English  supply  was  drawn  from  that  source. 
For  flaxseed  there  are  but  four  important  sources  of  suppl}^  in  the 
w^orld — Argentina,  British  India,  Russia,  and  the  United  Sttites;  and 
though  the  English  trade  derives  supplies  from  all  these  sources,  the 
bulk  of  trade  is  ordinarily  from  Argentina  and  British  India,  Russia 
seldom  furnishing  as  much  as  10  per  cent  of  the  total  imports,  and  the 
United  States  as  a  general  rule  a  smaller  proportion.  The  rape  seed 
imported  into  the  United  Kingdom  comes  principally  from  British 
India  and  Russia.  Below  is  given  a  statement  which  shoAvs  the  net 
imports  (that  is,  tlie  total  imports  less  the  reexports)  into  the  United 

Kingdom  of  cotton  seed,  flaxseed,  rape  seed,  and  oil -yielding  nuts  each 

3'ear  from  1897  to  1902.  In  the  official  publications  of  the  British 
Government  the  imports  of  flaxseed  and  rape  seed  are  given  in  impe- 

rial quarters  or  units  of  measure;  the  other  imports  are  stated  in  tons 
or  units  of  weight.  For  convenience  of  comparison  units  of  measure 

have  here  been  reduced  to  units  of  weight  by  somewhat  arbitraril}^ 
estimating  a  quarter  of  flaxseed  to  be  equivalent  to  8  bushels  of  56 
pounds  each,  and  a  quarter  of  rape  seed  to  8  bushels  of  52  pounds 
each. 

Net  imports  of  oleaginous  seeds  and  nuts  i)ito  the  United  Kingdom. 

Seeds  aud  nuts.               1902               1901 1900 1899 1S98                1897 

1 

Cotton  seed   

Pounds. 

1, 233, 388, 800 

Pounds. 

979,213,760 

678, 502, 272 

61, 528, 896 

112, 101, 600 

Pounds. 

910, 510, 720 

Potmds.          Pounds.          Poxinds. 

801.946.880      964.167.68o'     924. 84''. '>40 
Flaxseed   

744, 30.">,  408 
79,260,480 

129,884,160 

684,793,536     766,620,288     693,119,616     818.514.816 

Rape  seed   46, 610, 256        74. OQfi. 352       97. 367. 296 67, 096,  640 
Kut3  and  kernels  for 

expressing  oil  there- 
from   126, 936, 320 

T>S.056.320 
115, 610, 880 121,434,880 

Total   2, 186,  838, 848 1,831,316,528 1,  768, 880, 832  1  -  770.  91 9.  840 1,870,265,472 1, 931, 888, 576 

In  addition  to  the  above  totals,  there  has  been  an  average  net  import 

for  the  six  3^ears  of  81:2,570  bushels  of  "seeds,  not  enumerated,  for 
expressing  the  oil  therefrom."  These  quantities  obviously  not  being 
convertible  into  terms  of  weight,  on  account  of  a  lack  of  knowledge 
of  the  varieties  of  the  seeds  and  the  proportion  each  variety  forms  of 
the  whole,  it  can  only  be  said  in  a  general  way  that  the  mills  in  the 

United  Kingdom  crush  annually  upwards  of  1,000,000  tons  of  oleagi- 
nous seeds,  against  an  estimated  crush  in  the  season  of  1902-1903  of 

about  3,500,000  tons  in  the  United  States. 
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KRANCK. 

Franco  for  the  past  few  j^oars  lias  imported  annually  ])otween  700,000 
and  800,000  tons  of  olcajj^inoiis  seeds  and  nuts,  and  as  an  importer  of 

those  products  ranks  second  onl}^  to  the  United  Kinf^dom. 
The  most  intorostin*^  feature  of  the  French  trade  is  tlie  heavy 

im]K)rts  of  ])eanuts,  both  shelhnl  and  unshelled.  The  unshelled  pea- 
nuts are  imported  chielly  from  the  west  coast  of  Africa,  TO  per  cent  of 

thoin  from  the  French  colony  of  Sene<,^al,  where  peanuts  arc  the  prin- 
cipal and  almost  the  only  crop.  They  are  sliipped  from  Senegal  only 

in  cargo  lots,  and  the  trade  is  monopolized  by  French  houses,  to  Avhom 

buyers  in  other  countries  nuist  look 'for  their  supplies  of  this  variety. 

The  shelled  pi'oduct  is  from  the  French  and  British  Indies,  and  is 
imported  in  a  shelled  state  because  of  the  risk  of  deterioration  from 

climatic  causes  in  passage  through  the  Red  Sea.  Formerly  unshelled 

peanuts  from  Africa  constituted  the  bulk  of  the  French  supply,  but 

in  recent  years  the  trade  with  the  East  Indies  has  increased  rapidh', 
and  in  1902  filled  the  greater  part  of  the  demand.  The  greatest  mar- 

ket for  these  products,  not  onl}^  in  Fi*ance,  but  in  the  world,  is  the 
city  of  Marseilles,  wOiere  large  quantities  are  annually  converted  into 

oil,  the  higher  grades  for  edible  uses,  and  the  lower  for  manufacture 

into  soap  and  for  other  industrial  purposes.  Next  to  peanuts  as  to  the 

quantities  imported  is  flaxseed,  of  which  British  India  and  Argentina 

combined  supply  about  80  per  cent,  ordinarily  in  about  equal  propor- 
tions. Third  in  importance  is  copra  (dried  meats  of  the  cocoanut),  of 

which  the  chief  sources  of  supph^  are  the  British  and  Dutch  Indies 
and  the  Philippine  Islands.  Smaller  quantities  are  also  imported 
from  the  French  Indies,  the  European  possessions  in  Africa,  and  other 

sources.  The  oil  from  this  product  is  used  in  France  to  a  limited 

extent  as  a  substitute  for  butter;  but,  on  account  of  its  tendency  to 

become  rancid  very  readily,  it  is  generally  used  for  industrial  pur- 

poses, such  as  the  manufacture  of  perfumer}',  soap,  etc. 
Of  the  great  variet}'  of  oleaginous  seeds  imported  into  France,  three 

others  are  especially  conspicuous  because  of  their  volume — sesamum, 
mustard,  and  cotton  seed.  For  sesamum,  the  British  Indies  is  the  chief 

and  for  mustard  the  almost  exclusive  source  of  suppl3\  The  cotton- 
seed oil  mills  of  France  are  run,  as  were  formerly  those  in  England, 

almost  entireh'  on  seed  imported  from  Eg^'pt,  supplemented  with  small 

quantities  from  the  United  States,  Turko}',  and  a  few  other  sources. 
A  new  feature  has  been  introduced  into  this  trade,  however,  within 

the  past  two  3'ears  by  the  annual  importation  of  about  16,000,000 
pounds  from  the  British  Indies.  Colza,  tape  seed,  and  ravison  })ro- 
duce  oils  of  similar  properties,  used  chiefly  for  illuminating  and  lubri- 
Ciiting  purposes.  They  are  produced  on  an  extensive  scale  in  some 
sections  of  southeastern  Euro])e,  whence  France  draws  the  principal 



420 YEARBOOK    OF    THK    DEPARTMENT    OF    AGRICULTURE. 

part  of  her  supplioH.  The  bulk  of  the  hnports  of  colza  and  rape  seed 

are  from  Ivomnania,  and  of  ravisou  from  Russia.  And  the  ma<^nitude 

of  the  manufacturing-  industries  which  depend  upon  these  three  prod- 
ucts may  bo  measured  by  the  fact  that  their  comijined  imports  exceed 

in  quantit}^  tlie  total  imports  of  cotton  seed.  The  only  other  oil  seeds 
of  European  production  imported  into  France  are  hemp  seed  and  black 

poppy  seed,  the  former  chiefly  from  Russia  and  Austria-IIung-ary, 
and  the  latter,  though  in  very  small  proportions,  exclusively  from 
Belgium. 

Of  the  nuts  imported  into  France  for  oil-making  purposes,  the  most 
important,  after  peanuts,  is  the  palm  kernel,  the  oil  from  which  is 
used  for  the  manufacture  of  wax  candles  and  of  soap.  The  palm  from 

which  is  derived  the  fruit  of  which  this  product  is  a  seed  is  common 

on  the  tropical  part  of  the  west  coast  of  Africa,  and  from  that  source 
France  draws  her  entire  supply.  Other  nuts  imported  in  quantities 

deserving  special  mention  are  touloucouna,  mowra,  and  illipe,  all 

products  of  British  India. 

The  following-  statement  shows  the  imports  of  oleaginous  seeds  and 

nuts  into  France  for  home  consumption  each  j^ear  from  1897  to  1902. 
The  original  ligures  as  published  by  the  French  Government  are  in 

kilograms,  which  have  been  here  reduced  to  equivalents  in  pounds. 

Imports  of  oleaginous  seeds  and  mils  i)do  France. 

Seeds  and  nuts. 

Peanuts: 

Unshelled   ,... 
Shelled   

Flaxseed   

Set-amum   

Colza   

Black  poppy  seed   

Mustard  seed  <i   

Rape  seed   
Ravison   

Cotton  seed   

Niger  seed   

Hemp  seed   

White  poppy  seed   

Copra    
Falm  kernels   

Touloucouna,  mowra, 

and  illipe   
All  other  oil  seeds   

Total   

190>2 
Pounds. 

231,302,413 

263, 345, 186 

225, 549, 461 

1S3, 893, 728 

25,594,657 

27, 919 
133, 429, 460 

73, 734, 074 

14, 064, 730 
103, 526, 885 

5, 024, 847 

22,  829, 319 

02, 412, 949 

202,721,500 

18, 873, 891 

27, 897, 500j 

74,239,013 

1901 

Pounds. 

205, 434,  299 

128,158,294 

240, 545, 536 

162, 679, 378 

10, 676, 809 

129,271 

172, 105,  395 

49,201,418 

12, 197, 210 

98, 050, 277 
333, 000 

12, 105, 549 

58,410,864 

178,725,191 

19, 608, 475 

13,631,020 

69, 375, 186 

1,068,527,5951,491,967,772 

1900 

Pounds. 

296, 003, 983 

53,562,915 

231,086,800 

153, 637, 846 

33, 105, 308 

129,810 

66,113,770 

99, 653, 495 

27, 126,  457 

110, 505, 701 

324 17, 468, 329 

48, 309, 245 
233,911,583 

18,287,627 

10,  623, 222 
40,  887,  360 

1899 

1,440,413,811 

Pounds. 

208, 324, 669 

25, 985, 005 

281,210,440 
109,371,933 

2, 528, 085 

113,180 

142, 697, 402 

4, 332,  894 
35, 792, 988 

100, 233, 488 

7,331,998 
25, 367, 841 
57,457,205 

182, 994, 390 

17, 124, 755 

29, 844, 982 

68, 599, 789 

1,359,311,639 

1898 

Pounds. 

20Q,  536, 291 
10, 502, 966 

246, 177, 344 

151,398,676 

4, 242, 687 

59, 068 
167,131,775 

9, 516, 017 
45,447,880 

124,246,199 

755, 949 
12, 300,  537 

39,275,948 
153, 115, 888 

28, 597,  921 

22,  776, 935 

51,862,693 

1897 

Pounds. 

135, 452, 238 

15, 342, 261 

313,016,088 

119, 549, 314 

12, 269, 064 

55, 953 
118, 857, 008 

25, 233, 256 
58, 890, 563 

116, 880, 822 251 

11,084,193 

53, 437, 549 

150,076,487 

24,151,327 

11,884,818 

07, 709, 073 

1,  273,  944,  774  1, 234, 490,  865 

"  Includes  red  and  white  colza  from  India. 

The  production  of  oleaginous  seeds  in  France  has  declined  in  recent 
years,  and  is  now  of  small  importance.     The  following  shows  the  total 
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protliiction,  by  varieties,  from  ls<)7  to  iJ^Ol,  the  latest  date  for  which 
stnlistics  have  been  issued: 

J'roihiction  of  oleaginotis  seeds  in  France. 

Seeds. 

Colza   

Rape  socd   

Black  pojipy  seed 
Cainoline   

Hemp  soed   
Flaxseed    

Total   

1001 

Pounds. 

S3,  6.'S,  000 

6,691,000 

9,  432, 000 
452, 000 

17,586,000 

34,215,000 

152,004,000 

lOOU 

Pounds. 

93, 765, 000 

7, 753, 000 
13, 672, 000 

617,000 

18,  957, 000 

27,591,000 

162, 355, 000 

ISOO 

Pounds, 

136, 722, 000 

11,415,000 

16, 319, 000 
538, 000 

18,744,000 
19,  333, 000 

203, 071, 000 

1S1>8 

Pounds. 

140,707,000 

11, 796,  (XX) 
17, 960, 000 

631,000 

19, 424, 000 

19, 995, 000 

210,  513, 000 

1SU7 

Pounds. 

126,323,0{JO 

12,266,000 

17,823,000 
912,000 

20, 960, 000 

29,335,000 

207, 619,  000 

The  imports  for  home  consumption,  plus  the  native  production,  give 
the  total  French  supply  of  oleaginous  seeds.  Practically,  this  entire 
supply,  excepting,  of  course,  small  quantities  of  some  varieties,  such 
as  mustard,  etc.,  that  are  used  for  other  than  oil-making  purposes,  is 
manufactured  into  oil  in  the  French  mills.  There  is  a  small  export 

trade,  it  is  true,  in  native-grown  seeds;  and,  although  in  the  official 
statements  of  domestic  exports  there  are  included  those  imported  seeds 

and  nuts  which  have  been  "nationalized" — that  is,  changed  by  French 
labor  (such  as  by  cleaning,  decortication,  etc.)  from  the  state  in  which 

they  were  originally  imported — the  total  export  trade  in  both  native 
and  '"nationalized"  seeds  is  comparative!}^  unimportant.  It  never 
diminishes  the  total  suppl}^  by  more  than  3  or  4  per  cent. 

The  total  ''domestic"  exports  of  peanuts,  linseed,  and  cotton  seed, 
varieties  of  most  interest  in  the  United  States,  together  with  the 
aggregate  of  other  oil  seeds,  is  given  below  for  each  year  from  181)7 
to  1002: 

Exports  of  oleaginous  seeds  and  nuts  from  France. 

Seeds  and  nuts. 

190-2 

1901 1900 
1899 

1898 1897 

Peanuts: 

Un.><helled   

Pounds. 

14, 790, 081 

4, 978, 530 

6, 462, 349 

1,724,637 

13,  352, 260 

Pounds. 

16,014,045 

2, 843, 037 
23,741,897 

Pounds. 

15, 303, 687 

4, 908, 119 

15, 284, 346 

1,287,922 
11,799,756 

Pounds. 

12, 723, 825 

8, 135, 250 

3, 387, 002 

3, 086, 350 

7, 986, 005 

Pounds. 

13,122,454 

7, 520, 901 

0, 070, 086 

29, 823 
12,  415, 281 

Pounds. 

2, 973, 274 
8, 917, 035 

7, 102, 810 653 

Shelled   

Flaxseed   

Cotton  seed   

All  other  oil  seeds  and  nuts. . 19,404,918 8,071,305 

Total   41,307,857 62, 003,  897 48, 583,  830 35,  318,  432 39, 159, 145 27, 125,  077 

GERMANY. 

The  German  trade  in  oleaginous  seeds  is  also  almost  exclusively  an 
import  one.  The  domestic  cultivation  of  these  products  has  declined 

greatl}^  in  recent  years,  as  was  the  case  in  France.  Statistics  of 
production  are  not  |)u})lished,  Init  the  area  sown  to  oil  seeds  was 
found  at  the  last  official  investigation  in  1000  to  amount  to  onl}^ 
285, &25  acres,  divided  as  follows:   Kape  and  colza,  170,731;  cameline, 
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2,465;  poppy,  S,091;  nmstard,  o,7l7;  llax,  83,l8U;  iiiid  lieiiip,  8,741. 

The  total  area  was  slightly  lar«;ei'  than  that  in  France,  which  in  tlie 
tsanie  year  was  olHcially  given  at  240,544  acres.  It  is  evident  that  the  oil- 

makint^  industries  of  Germany  depend  almost  entirel}'  upon  forei^^n  sup- 
plies. The  imports  for  the  past  few  years  have  exceeded  700,000  tons 

annually,  making  Germany  as  an  importer  a  close  second  to  France. 
The  varieties  of  oil  seeds  imported  into  Germany  are  distinguished 

from  those  imported  into  France,  in  that  they  consist  to  a  larger  extent 
of  seeds  that  yield  industrial  oils.  Flaxseed,  rape  seed,  and  colza 

constitute  over  half  the  German  imports.  As  cotton  seed  is  quanti- 
tatively first  in  the  imports  of  oil  seeds  into  the  United  Kingdom  and 

peanuts  first  in  France,  so  flaxseed  is  in  quantity  the  most  important 

oil-yielding  product  imported  into  Germany.  Next  to  the  United 
Kingdom,  this  country  is  the  heaviest  consumer  of  flaxseed  among  the 

importing  countries  of  Europe.  The  German  demand  for  industrial 
oils  is  also  reflected  in  the  fact  that  the  annual  imports  of  colza  and 

rape  seed  are  almost  double  the  imports  of  the  like  products  into 
France  and  the  United  Kingdom  combined,  llussia  was  formerly  the 

chief  source  of  supply  for  flaxseed,  but  Argentina  and  British  India 

now  each  hold  a  larger  share  of  the  trade.  In  1902,  993,513  bushels 

were  imported  from  the  United  States.  Over  half  of  the  supply  of 

colza  and  rape  seed  is  imported  from  British  India,  the  remainder 

chieth'  from  Roumania,  Russia,  and  Austria-Hungary. 
Next  in  importance  to  the  combined  imports  of  flaxseed,  colza,  and 

rape  seed  are  the  rapidly  increasing  imports  of  palm  kernels  and 

copra.  The  imports  of  these  products  have  increased  almost  60  per 

cent  in  the  past  six  years.  They  are  drawn  mostly  from  the  same 

sources  as  are  the  supplies  of  the  same  products  by  France.  The  fol- 

lowing gives  the  imports  of  oleaginous  seeds  for  home  consumption 

into  Germany,  by  varieties,  for  the  six  years  1897  to  1902: 

Imports  of  oleaginous  seeds  and  nuts  into  Germany. 

Seeds  aud  nuts. 
l'.H)2 

1901 1»00 
1899 1898 

1S97 

Peanuts   

Pounds. 

56, 531, 800 

68, 646, 418 

331,989,398 

12, 309, 066 

109, 829, 198 

6, 155, 525 
33, 516, 207 

542,248,616 

407,  504, 500 

5, 556, 530 
24, 561, 694 

Pounds. 

42,073,006 

57,142,258 

364,  738, 175 

11, 680, 748 

79,079,350 

1,793,239 
13,  659, 398 

522,  340, 896 

332, 979, 714 

4,345,090 

15,212,332 

Pounds. 

44, 873, 528 
63, 380, 678 

290, 819,  626 

10, 941, 319 

66,337,280 

6, 810,  519 

7, 675, 611 
589, 893, 752 

328, 394,  982 

2,287,736 
14, 413,  378 

Pounds. 

31,008,449 

61, 087, 087 
232, 193, 876 

8, 446, 789 
85,474,959 

4, 615, 155 

2, 295, 673 

586, 471, 536 

282,  395,  543 

3,446,045 
26, 478, 392 

Pounds. 

28,106,470 

55,932,803 
265, 295, 083 

8, 434, 883 
68,856,298 

4, 895, 143 
3, 873, 080 

595, 129,  528 

254, 403, 899 

2, 028,  693 
10, 706, 085 

Pounds. 

33, 483, 359 

Poppy  seed .........   . 50, 677, 646 

Rape,  colza,  etc.a   
Mustard  seed   

264,764,961 

7, 909, 082 
Sesaniuin   40,349,532 

Sunflower   and    other 

oil  seeds  not  named  . . 

Cotton  seed   
5, 470,  281 
1,  997, 388 

Flaxseed    578,171,384 

Palm    kernels,  copra, 

shea  nuts,  etc   257,919,609 

Castor  beans   808, 400 

Hemp  seed   13,095,896 

Total   1,598,908,952 1,445,044,206 1,424,328,409 1,324,513,504 1,297,721,965 1,260,713,538 

a  Includes  hedge  mustard  and  radish. 
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The  imports  of  oil  seeds  into  (joniumy  represent  clos<'ly  (he  (iiuin- 

tities  of  these  produets  consumed  in  the  oil  mills  of  that  coimlr}-. 
The  exports,  ns  compai-ed  with  the  total  sui)pl3',  are  of  small  proiKn*- 
tions.  As  is  the  ease-  in  the  ollicial  statements  of  the  commerce  of 

France,  and  from  a  like  cause,  the  ollicial  figures  of  exports  of  domestic 

oil  seeds  from  Germany  include  products  that  are  plainl}^  of  colonial 
and  foreign  origin.  The  total  of  such  exports,  however,  reduces  the 

supplies  of  seeds  available  for  manufacture  in  German  mills  by  less 
than  5  percent  annually.  The  table  following  gives  the  totil  exports 

of  domestic  oil  seeds  from  German}^,  peanuts,  flaxseed,  and  cotton  seed 
stated  separately,  for  the  past  six  years: 

Exports  oj  oleaginous  seeds  ami  nuts  from  Germany. 

Seeds  and  nuts. 1902 1901 1900 1899 1898 1-S97 

Teanuts   

Poandx. 

4,850 
15, 607, 144 

4,409 
38,374,787 

Pou}idt<. 

1,644,209 
20, 125, 112 

84, 217 
33, 560, 950 

Ponndii. 

29, 983 

38,241,616 

2,425 18,817,109 

Pounds. 

1,764 
24,659,544 

31, 085 

39, 108, 451 

Pounds. 

661 

17,871,784 

1,102 
21,825,536 

Pomidn. 

1,543 
Flaxseed   46, 147, 130 
Cotton  seed 

All  other   

20,  210,"  263 
Total   53,  991, 190 55,  414, 557 57,091,133 03, 800, 844 39, 699, 083 72, 304, 942 

HOLLAND. 

The  imports  of  oleaginous  seeds  into  Holland,  officially  given  as  for 
home  consumption,  usually  amount  to  from  325,000  to  350,000  tons  a 

3^ear.  This  suppl}^  is  not  supplemented  to  an}^  great  extent  by  domestic 
production.  In  the  official  agricultural  statistics  for  1900  returns 

were  made  on  only  two  oil-seed  crops — flax  and  hemp.  The  area  sown 

to  the  former  w^as  given  at  only  28,259  acres  and  to  the  latter  at  299 
acres.  Rape  seed  is  also  cultivated,  the  average  annual  area  from  1891 

to  1900  being  officially  given  at  12,889  acres.  It  is  evident  that  the 

domestic  production  of  oil  seeds  contributes  little  to  the  supply. 
About  half  of  the  quantities  of  oil  seeds  imported  iiito  Holland  for 

home  consumption,  how^ever,  are  exported  as  the  produce  of  the  King- 
dom, the  custom  being,  as  in  France  and  Germany,  to  classif  v  as  domestic 

exports  all  imported  goods  upon  reexportation  that  have  been  changed 
in  condition  in  any  way  by  native  labor.  The  exports  of  domestic 

seeds,  as  thus  officiall}"  stated,  usuall}^  amount  annually  to  from  150,000 
to  175,000  tons.  The  quantit}^  of  imported  oil  seeds  actually  retained 

for  home  consumption  rarely  ever  exceeds  175,000  tons  a  3^ear. 
The  linseed,-oil  industry  is  the  most  important  industry  of  this  class 

in  Holland,  its  principal  center  being  the  city  of  Amsterdam.  Flaxseed 
constitutes  over  half  of  the  total  of  oil  seeds  of  all  kinds  imported 

for  home  consumption.  There  is,  however,  a  considerable  export 
trade,  but  the  annual  supply  of  imported  flaxseed  retained  for  manu- 

facture in  the  domestic  oil  mills  amounts  normallv  to  from  130,000  to 

110,000  tons  a  3-ear.  This  (quantity  is  increased,  of  course,  to  a  verv 
limited  extent  by  seed  of  native  production.     Kussia  and  British  India 
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formerly  fiiniished  the  ))ulk  of  the  Ihixseed,  but  in  recent  year^j 
Aroenthui  has  become  the  chief  source  of  supply,  llolhind  is  aI.>o 
one  of  the  most  important  customers  in  Europe  for  fhixsced  j^rown  in 

the  United  States.  In  11)02,  according  to  the  statistics  of  tliat  Kint^- 
doni,  imports  of  flaxseed  from  the  United  States  amounted  to  1,884,651) 

bushels,  being*  second  only  to  those  from  Argentina,  which  were 
2,546,704  bushels. 

The  only  other  oil  seeds  imported  into  Holland  which  furnish  the 
bases  of  considerable  industries  are  colza  and  rape  seed,  under  which 

classitication  are  also  included  all  other  oil  seeds  not  specially  desig- 
nated. The  excess  of  the  imports  over  the  exports  of  those  products 

amounted  in  1902  to  upward  of  33,000  tons,  which  closely  represents 

the  present  extent  of  their  manufacture  in  the  Kingdom. 

Copra  is  an  article  of  growing  commercial  importance  in  Holland. 

It  is  imported  almost  exclusively  from  Java  and  other  Dutch  posses- 
sions in  the  East  Indies.  The  bulk  of  the  imports  for  home  consump- 
tion, however,  figures  again  in  the  exports  of  home  produce,  and 

tVv'merly  only  from  1,500  to  2,000  tons  annually  were  actually  retained 
for  national  consumption.  In  recent  years  the  quantities  imported 

have  greatly  increased;  the  utilization  of  this  product  in  the  manufac- 
ture of  a  substitute  for  butter  has  also  enlarged  the  domestic  demand, 

and  from  5,000  to  10,000  tons  now  annually  enter  into  home  consump 
tion.  The  following  tables  show  in  detail  the  imports  of  oleaginous 
seeds  into  Holland  and  exports  therefrom  (special  commerce),  each 
year,  from  1S9T  to  1002: 

Foreign  cojnmerce  in  oleaginous  seeds  and  nuls  in  Holland. 
IMPORTS. 

Seeds  and  nuts. 1802 1901                 1900 1899 
1898 

189  7 

Mustard  seed   

Pounds. 

4, 142, 090 

103,  549, 778 

153, 337, 236 

434,497,224 

4,481,444 

55,169,277 

Pounds. 

1, 724, 690 
5-1, 187, 465 

119, 404, 272 

384, 637, 904 

3, 439, 612 
57,911,642 

Pounds. 

3, 140, 424 
55,854,147 

128, 405, 160 

407,684,480 

13, 199, 428 
55.776.231 

Pounds. 

2,821,400 
37, 426,  388 

77, 605, 424 
472,736,944 

18, 002, 160 
52, 180, 430 

Poxinds. 

1,346,018 
14, 796, 746 

52, 496, 080 
488, 596, 304 

8, 067, 752 48.761.790 

Pounds. 

1, 589, 860 
Copra   31, 337,  000 

Colza,  rape  seed, etc. «.. 
Flaxseed   

82,653,932 
513, 740, 024 

Hemp  seed          8, 247, 184 
Palm  kernels   56, 277,  434 1 

Total   755, 177, 649 621,305,585 664, 059, 870 660,772,746  1  614,064.690 693, 845,  434 

EXPORTS. 

Mustard  seed   

Copra   

Colza,  rape  seed,  etc. «. . 
Flaxseed   

Hemp  seed   
Palm  kernels   

Total. 

Pounds. 

8, 824, 801 

82, 114,  355 

85, 564, 316 

163, 228,  724 

934, 255 

52,  608, 836 

Pounds. 

6, 729, 212 
43, 373, 828 

58, 809, 669 

164,731,177 

436, 590 

50, 559, 752 

393,325,287     324,640,228 

Pounds. 

9, 129, 631 
52,064,341 

80, 823, 885 
195, 380,  327 

773, 866 

54,  852, 824 

393, 034, 874 

Pounds. 

6, 598, 688 
34, 377, 321 

29,750,450 
202, 289, 919 

1, 154, 220 
44,918,403 

319, 089, 001 

Pou)ids. 

5, 463, 300 

10,784,128 

34,609,314 
196,  860,  901 

476, 198 

44,  517,  321 

292,801,162 

Pounds. 

5, 211, 682 
28, 720, 625 

39, 198, 984 
244, 402,  848 

482, 150 

55, 757,  458 

373, 773,  747 

« Includes  other  oil  seeds  not  especially  designated. 
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ni;i,<iifM. 

The  avoraov.  ainui:il  im[)()rts  ol'  olciit^niious  seeds  {uid  nuts  into 
Brl^iiun  for  home  consninption  foi-  the  live  years,  iS!i8  to  1902,  have 
b(Hii  about  270,000  tons.  This  supply  is  not  materially  increased  })y 

domestic  production;  the  annual  crop  of  llaxseed  amounts  to  only 

from  10,000  to  12,000  tons,  and  other  oil-seed  crops  ani  of  comptu'a- 

tively  n(\s^l's^ihle  proportions.  The  total  available  supply,  as  re[)i-(5- 
sented  by  imports  for  home  consumption  and  the  dom(;stic  crops,  is, 

however,  greatly  reduced  by  exports.  The  annual  a\(Mage  exports  of 

domestic  seeds  and  imported  seeds  e5iportiid  as  domestic  produc(i  have 
amounted  for  the  five  years,  1898  to  1902,  to  about  150,000  tons.  The 

averao'c  consumption  of  oleaginous  seeds  and  nuts  of  all  kinds  in 
Belgium,  therefore,  probably  does  not  much  exceed  130,000  tons 

aniuially.  In  the  oiiicial  statements  of  exports  two  varieties  only  are 

separately  stated,  the  others  being  given  under  a  general  classification. 
The  following  tables  show  the  commerce  in  oil  seeds  in  Belgium,  as 

represented  by  the  official  figures  on  imports  for  home  consumption 

and  exports  of  domestic  production  from  1897  to  1902: 

Foreign  commerce  in  oleaginous  seeds  and  nuts  in  Belgium, 

IxM  PORTS. 

Seeds  and  nuts. 

Palm  kernels  . . 

Peanuts   

Other  oil  seeds. 

1902 

Pounds. 

3,487,861 

5, 295, 513 
590, 312, G73 

Total   '599, 096, 047 

1901 

Pounds. 

1, 089, 175 
IG,  046, 358 

510, 883, 275 

528,  618,  808 

1900 

Pounds. 

1,321,273 
13, 238,  633 

396, 276, 457 

410, 836, 363 

1899 

Pounds. 

3, 419,  798 

4, 877, 964 
589, 487, 246 

1898 

597, 785,  008 

Pounds. 

2, 607, 408 

3,  772, 158 
567,  845,  922 

574,  225,  488 

1S9; 

Pounds. 
440, 895 

11,730,770 
426,514,985 

438, 686,  650 

EXPORTS. 

Palm  kernels  . . 

Peanuts   

other  oil  seeds. 

Pounds. 

1,712,913 

1,818,783 
301,167,54» 

Pounds. 

263, 196 

5, 950,  757 

Pounds. 

1, 492, 398 

4,684,471 
287, 455,  364   219, 133, 176 

Total   301,  699,  245   293,  669,  317    225,  310, 045 

Pounds. 

724, 158 

151,391 
.>87, 914, 033 

288, 789, 582 

Pou7ids. 

1,191,939 900, 373 

328, 977,  448 

Pounds. 

464, 970 

3,131,96S 
183, 008, 293 

331,069,760  j  18G,605,22«> 

DENMARK. 

Denmark,  like  Belgium  and  Holland,  is  a  producer  of  oleaginous 

seeds  only  on  a  small  scale.  The  consumption  of  these  products  can, 

therefore,  be  closely  measured  b}^  the  foreign  commerce.  The  prin- 
cipal oil  seed  imported  is  flaxseed,  of  which  the  annual  consumption 

usually  amounts  to  from  15,000  to  20,000  tons.  There  has  been,  how- 
ever, a  ra})idly  increasing  import  trade  in  palm  kernels  and  copra, 

and  the  consumption  of  the.^e  products  has  inereased  from  about  1,600 
tons  in  1897  to  almost  10,000  tons  in  1902.     The  following  table  gives 
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by  varieties  the  net  iiiiporfes  (that  is,  the  total  imports  minus  the  total 
general  exports)  of  oleaginous  seeds  and  nuts  into  Denmark  each  year 
from  181)7  to  11)0:3: 

Net  imports  of  oleaguioua  seeds  and  mils  into  Denmark. 

Seeds  and  nuts. 

Flaxseed   

Hemp  seed   

Rape  seed   

Palm  kernels  and  copra 

other  oil  seeds   

Ti>tal   

190i 

I'viinds. 

31,509,872 
'_>,  502, 221 

9, 74 i,  332 
19, 5M,  802 

15, 873, 120 

79, 241,  347 

lyoi 

Puunda. 

28, 360, 122 

2, 084, 265 

9,755*329 14, 255,  S7G 

17, 794, 284 

1900 

72, 249, 376 

Pounds. 

32, 709, 543 

1, 338, 230 

9, 432,  552 

9, 726, 332 
11,937,828 

IHOO 

J'oundti. 

34,  004, 6a5 
312,307 

9, 499, 259 
10, 914, 449 

11,032,771 

65,144,485  i  06,363,471 

IHUH 

Poundg. 

35, 329, 767 

351,333 

7,359,630 

4,290,974 
6,846,102 

54, 177, 806 

is»; 

Poundg. 

39,  982, 820 

345, 5S2 
12,290,691 

3, 393, 446 

2, 796, 508 

58, 809, 047 

CONSUMl^TION    OF   OIL    SEEDS   BY    SIX    IMPOUTING    COUNTRIES. 

The  movement  of  oil  seeds  into  the  six  countries  whose  commerce 

in  these  products  is  outlined  above  embraces  by  far  the  g-reater  pro- 
portion of  the  total  movement  into  all  the  importing  countries  of 

Europe.  To  these  centers  converges  the  bulk  of  the  surplus  oleagi- 
nous-seed crops  of  the  world.  Confusing  duplications,  which  are 

geiierall}^  inseparable  from  statistics  of  commercial  movements  among 
nations,  prevent  exact  and  detailed  deductions,  but  in  a  general  way  it 

is  apparent  that  the  consumption  of  these  products  b}^  the  six  countries 
combined  now  amounts  annually  to  about  a  round  3,000,000  tons;  in 
other  words,  less  by  a  half  million  tons  than  the  quantities  of  cotton 
seed  and  flaxseed  annuallv  used  in  manufacture  in  the  United  States. 
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\\y  Hkkmann  von  Schrenk, 

In  Chartjc  of  Forest  ]'rodi(rh,  Ihvrcdu  of  Forcfttri/. 

INTRODUCTION. 

Diirinu'  the  past  year  interest  in  the  subject  of  timl)cr  preservation 
has  grown  throughout  the  United  States.  At  the  present  time  there 
are  no  less  than  six  large  preserving  plants  under  construction  or 

under  considei-ation.  The  increasing  difficulty  experienced  in  getting 
high-grade  timbers,  as  well  as  the  increasing  prices  of  such  timbers, 
has  brought  the  question  of  the  preservation  of  woods  of  lesser  resist- 

ing powers  to  the  front.  In  the  past  the  long-lived  timbers,  like  white 
oak,  longleaf  pine,  and  cedar,  were  employed  wherever  resistance 

to  deca^^  was  an  important  requisite.  As  long  as  these  timbers  were 
available  in  large  quantities,  it  proved  most  economical  to  use  them. 

Now  that  the}^  are  much  more  difficult  to  get,  and  consequent!}^  more 
expensive,  the  question  is  frequently  asked:  Is  it  practicable  to  use 
timbers  which  are  not  as  resistant  to  deca}^  but  which  can  be  treated 
chemically;  and,  if  so,  what  does  it  cost  to  treat  them,  and  what  length 
of  life  is  it  possible  to  get  ? 

It  is  a  matter  of  great  importance  to  all  users  of  timber  to  know 
(1)  what  timbers  they  can  use;  (2)  how  large  the  supply  is;  and,  (3) 
how  the  poorer  timbers,  when  once  they  are  available,  can  ])e  made 
more  or  less  decay  proof.  This  subject  will  therefore  be  considered 
from  these  three  standpoints. 

TIMBERS    W^HICH    CAN    BE    TREATED. 

Of  the  inferior  timbers,  that  is,  timbers  of  less  decay-resisting 

powers,  which  it  will  probabl}^  pa}'  to  treat  in  one  way  or  another,  the 
following  is  a  provisional  list: 

Some  limber  trees  susceptible  of  preservative  treatment. 

NORTHERN   AND   EASTERN 
UNITED    STATES. 

Maple. 
Beech. 
Birch. 

Ileiiilock. 

Lo])lolly  pine. 

Ked  oak  family. 
North  Carolina  i>ine. 

CENTRAL 

INTTED   STATES. 

Ked  and  swamp  oaks. 
BecTch. 
Hendock. 
Tamarack. 
Clum. 

Lohlolly  i)ine. 
Cottonwood. 

WESTERN 
UNITED    STATES. 

Tamarack, 

LodL!:c})(»le  pine. 
Red  fir. 
H€*ml<>ck. 

Yellow  pines. 
True  firs. 

427 
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These  timbers  are,  as  a  rule,  soraewhat  porous,  and  consequently, 

when  properly  prepared,  will  allovv'  of  a  more  or  less  complete  pene- 
tration of  a  preservative  solution.  A  lar^e  number  of  them  grow 

with  great  rapidity  and  are  therefore  desirable  trees  to  encourage  in 

an}'  plan  involving-  forest  management.  Success  in  the  use  of  any  or 
all  of  the  so-called  inferior  Avoods  will  depend  ahnost  entirely  on  the 

manner  in  which  they  are  handled.  It  is  absolutely'  safe  to  say  to-day 
that,  with  proper  preliminary  preparation  and  proper  treatment  with 

a  preservative,  any  and  all  of  the  timbers  referred  to  above  can  be 

made  to  withstand  decay  for  longer  or  shorter  periods,  depending 

upon  the  kinds  of  preservatives  used. 

Attention  should  be  called  to  the  statement  that  these  timbers  "will 

withstand  decay. ''^  Preservative  treatment  will  not  protect  a  timber 
against  mechanical  alrasion.  lied  oak  or  loblolly  pine  treated  with 
creosote  will  last  indetinitely  in  the  form  of  a  fence  post  or  telegra[)h 

s   -,       ,j  V —         .-;  -^  ,y 

*~-^     TER.  [    .     ■i^|^^^>:' 

TEX.  V..v4       .;yi 

1  N  MEX  ; 

Fig.  4t). — Distribution  of  large  sources  of  timber  suj^ply. 

pole,  but  both  these  timbers  will  wear  out  in  the  form  of  a  railroad  tie 

after  a  short  period  unless  devices  to  protect  their  libers  are  adopted. 

In  other  words,  preservative  treatment,  as  we  know  it  to-da}',  pro- 
tects against  decay  but  not  against  mechanical  abrasion. 

SUPPLY    OF    INFERIOR    TIMBERS    AVAILABLE. 

An  important  consideration  which  will  determine  to  a  large  extent 
whether  timber  preservation  will  be  practiced,  relates  to  the  probable 

supply  of  such  timbers.  While  it  is  not  possible  to  give  accurate 

figures  as  to  the  supply  of  an}-  one  timber,  it  is  possible  to  point  out 
in  a  general  way  where  the  great  centers  of  forest  wealth  are.  A 

glance  at  the  map  (fig.  46)  will  show  this.     In  the  New  England  States 
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we  c:in  count  on  ronsidcru))!*'.  (jUHntiiies  of  i)i!'('li,  hiilsain  lir,  and 

iiia{)l(\  In  I  ho  centnil  IMLssisHippi  Viillcy  there  arc  hirg^o  cjunntitics 
of  interior  oaks,  beech,  and  oum.  In  the  South  the  inferior  pines 
have  hardly  ])een  touched,  while  in  Wisconsin  and  Minnesota  (he 
tamarack  and  hemlock  are  available  in  lan^e  cjuantities.  Jn  the 

ISorthwestern  States,  hendock,  red  iir,  tamai-ack,  and  true  firs  are 

found  iti  g'reat  abundance.  It  appears  therefore  that  tlnire  are  still 
at  hand  large  supplies  of  the  inferior  timbers,  and  that  the  centers 

of  supply  are  widel}^  distributed  over  the  country. 
Having  found  which  timbers  can  be  used,  it  ])ccomes  necessary  to 

determine  what  will  constitute  a  proper  preparation  for  treatment. 

HOW    TO   PREPARE   INFERIOR   WOODS   FOR   TREATMENT. 

The  object  of  a  preliminary  preparation  for  treatment  is  to  make 

the  wood  as  porous  as  possible.  Most  of  the  woods  classed  as  inferior 

are  more  or  less  open  grained,  and  for  this  reason  are  far  better  suited 

to  preservative  treatment  than  the  high-grade  tim1)ers,  wdiich  are 
denser.  FreshW  cut  wood  is  full  of  water,  contained  largely  in  cell 
walls  of  the  wood,  liber.  In  addition  to  water  the  wood  fibers  of  the 

sapwood  contain  certain  small  quantities  of  starches,  sugars,  albumi- 
nous substances,  etc.  Without  going  into  details  (discussed  in  full  in 

Bulletin  No.  41,  Bureau  of  Forestiw),  it  may  be  said  that  wood  in 

which  these  substances  are  present  is  rendered  less  permeable  b}^  their 
presence,  that  is,  most  preservatives  will  not  penetrate  wood  which  is 
wet  and  full  of  organic  matter.  It  has  been  found  that  the  easiest 

wa}^  to  make  wood  more  permeable  for  preservatives  is  to  season  it 

thoroughly,  either  by  ordinar}^  air  seasoning  or  b}^  kiln  drj^ing. 

The  wood  should  be  cut,  so  far  as  possible,  in  the  w^inter  period, 
that  is,  between  October  and  March.  Where  possible  the  bark  should 

be  removed,  wdiich  will  not  only  hasten  the  seasoning,  but  w^ill  also 
lessen,  if  not  prevent,  insect  attack.  After  the  wood  has  been  cut  it 

should  be  piled  in  such  a  way  as  to  allow  the  greatest  amount  of  air 

circulation  between  the  various  pieces.  This  holds  good  whether  the 

wood  be  for  fence  posts,  telegraph  poles,  or  railroad  ties,  or  is  in  the 

form  of  sawed  lumber.  During  the  seasoning  process  not  onl}^  does 
the  water  evaporate  from  the  timl)er,  but  the  various  starches  and 

albuminous  substances  are  broken  down,  corrcspondingl}'  increasing 

the  penetrabilit}'  of  the  wood. 

The  method  of  piling  will  depend  largel}'  upon  the  prevalent  climatic 
conditions.  In  general,  however,  in  extremely  dry  countries  the  timber 

will  have  to  be  piled  more  closely  than  in  rainy  countries,  to  prevent 

the  too  rapid  dr3Mng  out  and  consequent  checking  of  the  wood.  In 

rainy  countries  excellent  results  have  ])een  o))tained  b\'  ])uilding  piles 
so  that  the  upper  pieces  form  a  roof.  PI.  LIII  gives  two  illustrations  of 

such  piling,  lig.  1  showing  a  pile  of  lumber  in  a  French  lumber  3'ard, 
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and  lit^.  2  a  pile  of  Balfu;  piiio  ties  near  Berlin,  so  constructed  us  to 

siietl  the  greatest  possible  lunount  of  water.  1*1.  IjIU,  li^-.  2,  also  shows 
a  very  usefid  way  of  pilinu-  timbers  in  climates  where  there  is  a  great 

deal  of  moisture  'u\  the  air.  This  would  be  applicable  in  the  Gulf 
Stjites.  It  will  be  noted  that  very  little  room  is  taken  ui),  and  at  the 

same  time  the  individual  pieces  of  timber  touch  at  very  few  points, 

thus  permitting-  air  circulation  on  all  sides  of  the  wood.  PI.  LIV  shows 
(lig.  1)  the  best  method  for  piling  timber  to  season  it  rapidly,  and 

(tig.  2)  the  simplest  and  most  eliective  manner  of  piling  telephone 

poles. 
The  length  of  time  Avhich  is  necessar}^  to  air-sec^son  wood  varies  with 

the  climate  and  the  season  of  the  year.  The  tables  following  and  the 

diagrams  {1n^g^.  47  and  48)  show  this  graphically.     The  curves  iu  the 
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Fig.  48. — Rate  of  seasoning  of  loblolly,  longleaf,  and  lodgepole  pines. 

diagrams  show  the  rate  of  seasoning  during  the  past  year  of  red  oak 

timber  in  Arkansas,  loblolly  and  longleaf  pines  in  Texas,  and  lodge- 

pole  p'ne  in  Montana. 
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Fig.  1.— Lumber  Piled  to  Shed  Water— France. 

Fig.  2.— Baltic  Pine  Ties  Piled  to  Shed  Water— Germany. 
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Fig.  1.— How  to  Pile  Timber  to  Season  it  Rapidly. 

Fig.  2.— MiiTHOD  Recommended  for  Piling  Poles. 
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IVeigJtiH  (it  iiurct'Hsive  ihttcn  of  red  odk  i'wH  cut  in  ,/inn',  J'.xi.i,  at  /'ortid,  Ark. 

Date  of  weighing. 

Juno  30   

July  18   

July28   

SoptcmlKT  10 

October  2S... 

Average 

weight  per tie. 
Loss. 

Pounds. 

I'rr  rent. 

18'1.5 

172.4 

fi.G 

170.58 
7.5 1G2.09 12.1 

I')!.  75 

Ki.l 

151.35 16.  .3 

In  control  New  ]\lcxico,  whore  the  climate  is  ver}^  diy  and  hot  dur- 
injif  the  summer,  timher  dries  with  great  rapidity,  as  indicated  in  the 
followincr  tables: 

Weights  at  successive  dates  of  red  pine  tic.^  cut  in  AugtiKt,  190S,  at  Rociada,  N.  Mex. 

Date  of  weighing. 

August  18   

September  3  .. 

September  18. 
October  9   

November  5  . . 

Average 

weight  per 
tie. 

Pounds. 
184.0 
124.8 
112.1 

107.5 

106.4 

Per  cent  of  loss  November  5,  42.2. 

Weights  at  successive  dates  of  black  pine  ties  cut  in  August,  1903,  at  Rociada,  N.  Mex. 

Date  of  weighing. 

Augu.st  26   

September  3 . . 

September  IS , 
October  9   

November  G  . . 

Average 

weight  per tie. 

Pounds. 
164.8 

127.8 

103.0 
96.0 

93.7 

Per  cent  of  loss  November  6,  43.1. 

The  cost  of  holding  wood  while  seasoning  is  at  best  a  very  small 
one,  and  in  view  of  the  very  much  improved  treatment  possible  when 
wood  is  seasoned  this  cost  need  hardly  be  considered. 

TREATMENT   OF   TIMBER. 

The  treatment  of  wood  falls  into  several  classes,  according  to  the 
manner  in  which  the  preservative  is  applied. 

Where  but  few  pieces  are  to  be  treated,  the  preservative  is  often 

applied  to  the  outside  of  the  wood,  either  with  a  brush  or  b}-  dipping 
into  the  preservative.  When  wood  is  absohitely  dry  it  will,  in  many 

instances,  absorb  in  this   wa}'  sufiicient  ((uantities  of  preservatives 
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havinv^'  any  penetrathig-  power,  such  as  tar  oils,  spirittino,  carbolitieuni, 
etc.  These  substances  are  excellent  preservatives,  and  can  he  used  to 

protect  fence  posts,  car  lum])er,  sills,  and  other  structural  timbers. 
Great  care  must  be  taken,  however,  that  the  wood  is  absolutely 

seasoned.  All  tar-oil  products  should  be  applied  hot.  Of  the  numer- 

ous products  now  being  sold,  for  which  the  claim  is  made  that  they 

preserve  wood  absolutely  by  painting,  only  a  very  small  number  are 
of  any  value.  Spirittine,  carbolineum,  and  ordinary  gas  tar  may  be 
counted  on  as  excellent  wood  preservers. 

CORKOSIVE   SUBLIMATE. 

The  corrosive  sublimate  method  of  treating  timber  consists  in 

innnersino"  the  wood  in  a  solution  of  mercuric  chlorid  for  a  period 

sufficiently  long  to  permit  of  more  or  less  thorough  penetration  of 

the  preservative.  Excellent  results  have  been  obtained  by  soaking 
wood  in  a  solution  of  corrosive  sublimate  (mercuric  chlorid).  This 

process  has  been  extensively  used  in  Europe  for  many  years,  particu- 
larl}'  for  smaller  pieces  of  wood,  such  as  posts,  stakes,  boards,  etc. 

The  method  of  operation  is  extremely  simple,  and  the  original  cost 

of  the  necessary  apparatus  is  very  small.  A  tank  or  vat  is  constructed 

of  thick  planks,  carefully  joined  together  so  as  to  make  the  tank  water- 
tight. No  iron  must  be  used  in  building  this  vat,  since  it  is  quickly 

destroyed  by  the  mercuric  chlorid  solution.  The  wood  to  be  treated, 

which  ought  to  be  seasoned,  is  piled  in  this  vat,  and  when  the  latter  is 

almost  full,  by  means  of  a  series  of  clamps  the  wood  is  held  firmly  in 

position.  PI.  LV,  fig.  1,  shows  such  a  tank,  into  which  telephone  poles 
are  to  be  piled.  The  corrosive  sublimate  solution  is  then  run  in  through 

wooden  })ipes  from  a  neighboring  storage  tank,  made  also  of  wood. 
The  solution  is  made  by  using  one  p*rt  of  sublimate  to  150  parts  of 
water,  the  salt  being  first  dissolved  in  a  small  quantity  of  hot  water 
and  then  diluted  to  the  proper  point.  The  strength  of  the  solution 

"  decreases  as  it  is  used,  and  must,  therefore,  be  renewed  by  adding  more 
sublimate  from  time  to  time.  The  liquid  should  stand  in  the  vat  so 
that  it  covers  the  wood  at  least  an  inch.  As  light  afiects  the  solution, 

it  must  be  kept  out  by  some  sort  of  roof.  The  wood  is  left  in  the  vats 
for  from  five  to  ten  days,  according  to  the  size  of  the  timber.  Time 
should  be  given  for  thorough  absorption  by  the  wood  before  it  is 
removed.  After  the  solution  has  penetrated  for  a  sufficient  distance 
into  the  timber,  the  wood  is  taken  out  and  dried.  As  the  sublimate  is 
comparatively  insoluble  in  water,  it  remains  in  the  timber  for  a  very 
much  longer  time  than  salts  like  copper  sulphate  or  zinc  chlorid. 

Wood  treated  in  this  way  can  be  employed  with  comparative  safety 
for  fence  posts,  stakes  for  grapevines,  etc.  The  cost  of  treatment  is 
about  J:i  cents  per  cubic  foot  of  wood.  In  view  of  the  small  expense 
involved  in  putting  up  an  apparatus  to  treat  with  this  process,  and  the 
comparatively  good  results  obtained,  it  is  somewhat  surprising  that  it 
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Fig.  1.— Vat  for  Treating  Wood  with  Corrosive  Sublimate. 

Fig.  2.— Tar  Oil  Vat  for  Treating  Posts. 
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ha.s  not  been  more  ^LfcMicnilly  eni])l()y('(l  hy  persons  usin{jf  siiuill  (jUimli- 

ti(\s  of  (inilxT,  who  could  not  {)iit  up  ;iii  expensive  cylitjdis-  appiirjitus, 

sueli  as  is  i-(M|riii(Hl  I'oi-  ( i-calnMiil  willi  lar  oil  or  zinc  cliloiid. 
Caution.  Corrosive  sublimate,  or  mcrciiiMc  chlorid,  is  ex( remedy 

poisonous,  and  care  should  ho,  taken  to  prc\cnt  unnecessary  handlin<( 

of  (lie  solution,  (vspiM'ially  by  persons  not  familiar  witli  its  cliai'ac- 

ter.  In  cas(^  oi'  [)ois()iiino-,  the  patient  sliould  at  once  drink  milk  in 
lar<^e  (pumtities,  or  water  in  which  wcll-bcaten  fresh  eggs  have  Ix^en 

stirred — two  to  three  Qgg^  to  a  quart  of  water. 
TAH-On.  VAT. 

In  man}'  insUinces  small  pieces  of  timber,  such  as  fence  posts,  grape- 
vine stakes,  etc.,  can  ])c  treated  witli  tar  oil  very  much  after  the  prin- 
ciple of  the  corrosive  sublimate  treatment.  A  small  steel  tank  is  used 

in  many  parts  of  Europe  for  this  purpose.  This  tank  is  set  in  masonry 
in  such  a  way  that  a  lire  can  be  built  under  it.  Tar  oil  is  poured  into 

the  tank,  the  posts  or  poles  are  set  vertical!}-  in  it,  and  a  fire  is  started 
under  it.  As  soon  as  the  oil  becomes  thoroughly  warm  it  penetrates 

into  the  timber  for  smaller  or  greater  distances.  PI.  LV,  fig.  2,  shows 

such  a  tank  used  by  the  grape  growers  in  southwest  Germany  to  treat 
vineyard  stakes.  Experiments  on  a  considerable  scale  are  now  under 

way  in  this  country  to  determine  the  exact  length  of  time  necessary  to 
bring  about  a  certain  penetration,  particularly  with  reference  to  fence 
posts.  It  is  expected  that  preliminary  results  will  be  available  in  the 
course  of  three  or  four  months.  Attention  should  be  called  to  the  fact 

that  treatment  of  this  kind  is  possible  only  with  absolutely  dry  wood. 

TIMBER-PRESERVING    PLANTS. 

Where  large  quantities  of  timber  are  used,  expensive  and  complicated 
preserving  plants  have  to  be  built.  These  consist  of  steel  cylinders  in 
which  the  timber  is  placed.  The  preserving  solution  is  then  pumped  in 

and  forced  into  the  vv^ood  either  under  pressure  or  by  boiling.  Pre- 
serving plants  of  this  kind  are  now  being  operated  at  a  large  number  of 

points  in  the  United  States.  Such  plants  should  preferably  be  located 
at  some  point  where  large  tracts  of  land  can  be  purchased  cheaply,  so 

as  to  give  enough  room  for  piling  to  permit  of  the  timber  being  prop- 
erly seasoned.  On  that  account  it  is  generally  poor  policy  to  construct 

a  plant  of  this  character  in  or  near  a  large  city.  Locating  the  plant 
at  or  near  the  center  of  the  district  from  which  the  tim))er  is  obtained 

will  not  only  prevent  long  shipments,  but  also  will  considerably  reduce 
the  cost  of  handling.  The  size  of  the  plant  will  depend  largely  upon 
the  amount  of  timljer  to  be  treated.     • 

The  statement  on  the  next  ])age  is  a  general  estimate  of  the  approxi- 

mate cost  of  preserving  plants  of  different  tie-treating  capacities.  This 
will,  of  course,  \aiy  with  the  price  of  land,  cost  of  steel,  etc. 

3     A1903   28 
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ApprujiifuUt'  cad  (>fl'unher-j»resfri''iiiijj)Uinl!i  of  dijf'ci'tiiU  aipacUics. 

250,0(K.)  ties  per  year    ^40,(X)0  to  $50,000 

50(),IKHJ  tioH  per  year       50,000  to    ()0,000 

1,000,000  ties  per  year       1)0,000  to  125,000 

The  inajorit}'  of  treating"  processes,  with  the  exception  of  those 
noted  below,  use  a  similar  form  of  apparatus,  composed  of  a  closed 
cylinder  with  a  movable  door,  pumps,  tanks,  etc.  The  pipin^^  and  the 
])ressure  limit  of  the  cylinder  may  diHer  somewhat  in  minor  d(itails, 
but  the  same  C3dinder  can  be  used  both  for  tlie  zinc  chlorid  tieatment 
and  for  the  creosote  treatment. 

COST   OF    VARIOUS   TREATMENTS. 

The  choice  of  the  kind  of  treatment  to  be  used  will  depend  (1)  on 

the  original  cost  of  the  wood;  {'2)  on  the  cost  of  treatment;  (3)  on  the 
increased  lena"th  of  life  obtained.  Detailed  accounts  of  the  methods 
of  treatment  will  be  found  elsewdiere.  At  the  present  time  it  is  of 

interest,  however,  to  compare  briefly  the  cost  of  the  various  treat- 
uients.  For  this  purpose  the  cost  of  treating  railroad  ties  is  taken  as 

a  standard,  since  more  attention  is  now  being-  paid  to  them  than  to 
other  classes  of  material. 

CREOSOTING. 

Creosoting,  as  it  has  been  done  in  the  past,  is  the  most  efficient  and 

satisfactory  method  of  preserving  timber.  Well-creosoted  wood  is 
known  to  last  indetinitel3\  Where  a  high-grade  oil  is  used  this  treat- 

ment will  in  the  long  run  prove  the  ?nost  satisfactor}^  At  the  same 
time  it  costs  approximately  90  cents  to  $1  to  obtain  a  creosoted  yellow 

pine  tie.  The  scarcity  of  creosote,  as  well  as  its  high  price,  has  pre- 
vented its  general  adoption,  but  investigations  are  now  under  wa}^  to 

secure  new  sources  of  supply  of  this  valuable  material. 
If  we  compare  the  actual  cost  of  untreated  white  oak  and  creosoted 

red  oak  or  creosoted  loblolly  pine,  assuming  that  the  untreated  tie 
lasts  ten  years  and  the  creosoted  tie  twent}^,  we  may  establish  the 
following: 

Cost  of  iinircaU'd  icliite  oak  and  of  creosoted  red  oak  or  loblolly  pine  ties. 

Cost  of  tie  and  annual  charge. 

Cost  of  tic   

Cost  of  treatment 

Total  cost  of  tie 

Annual  charge  on  a  basis  of  4  per  cent  compound  interest   

Annual  charge  for  renewal  at  a  cost  of  ?0.19  for  handling  and 

placing   

Total  annual  charge. 

Untreated 
•white  oak 

(10  years' 

life). 

SO.  S5 

,85 

.105 

.GIG 

.121 

Creosoted 
red  oak  or 

loblolly  pine 

(20  voars' 

life). 

fO.40 
.45 
85 

.  0ti3 

.006 

,069 
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Tlio  annual  fluiry-os  of  nntrtnitcd  >\'hi(('  oak,  nntrfatcd  icfl  oak,  and 
treatinl  ivd  oak  arc  as  follows: 

For  u  wliitt'  omIv  til"  Uisliri^  10  years     $0,  121 
For  a  rod  oak  lie  husl.iuj^  5  years   1 24 

l-'or  a  red  oak  tie  ereosotcd,  lasting  20  years   OCA) 

Thcso  lij*'ui*os  show  that  thcM'c  is  at  this  tinio  a  consich^ralihi  saving 

in  using"  croosotod  infci-ior  timbers,  and  this  saving  will  ])rol)al)ly 
incroasc  as  tlic  yoais  go  on  Ix^'ausc*  of  tho.  approriation  In  ])rie('  of 

whit(^  oak,  longUnif  pin(^,  and  othoi"  liigh-grade  timbers. 
Whore  oil  is  used,  success  is  possible  only  with  a  good  grade  of  lar 

oil.  To  secure  this,  it  is  important  to  have  some  system  of  inspection 

which  can  be  applied  to  every  shipment,  which  shall  be  as  siinple  as 

possible,  and  which  shall  effectively  test  the  quality  of  the  oil.  Tiie 

following  specitications  are  now  Ix^ing  urged  for  general  adoption  by 
the  Bureau  of  Forestry,  and  indicate  what  is  considered  a  high-grade 

oil  b}'  the  best  European  standards: 
(1)  The  tar  oil  must  be  clear,  that  is,  there  must  be  no  substances  in 

suspension.  This  is  best  tested  by  putting  a  drop  of  the  oil  on  a  piece 
of  filter  paper. 

(2)  The  specitic  gravity  must  be  abou+  l.Ott  to  1.10  at  a  temperature 

of  20°  C.  The  boiling  points  must  be  as  follow^s:  Up  to  150°  C.  noth- 

ing must  come  off;  up  to  200°  C.  not  more  than  10  per  cent  may 

come  off;  up  to  235°  C.  not  more  than  25  per  cent  may  come  off;  up 
to  355°  C.  at  least  90  per  cent  must  come  off. 

(3)  The  oil  must  be  soluble  in  benzene  or  in  absolute  alcohol. 

Attention  is  called  to  the  fact  that  specifications  1  and  2  apply  onlj^ 

to  oils  which  are  completely  liquid  at  68°  F.  (20°  C).  Certain  high- 
grade  oils  made  in  this  country  contain  amounts  of  naphthalene  and 

anthracene  which  render  them  solid  at  the  temperature  above  men- 

tioned. The  specific  gravity  of  such  oils  should  be  taken  at  2°  above 
their  melting  point.  It  has  been  found  that  some  of  these  oils  also 
contain  a  small  amount  of  matter  which  is  not  soluble  in  benzene  or 

absolute  alcohol.  This  is  probabh^  due  to  the  presence  of  small 

amounts  of  free  carbon.  The  presence  of  one-half  of  1  per  cent  of 
such  insoluble  matter  should  not  serve  as  a  sufficient  cause  for  the 

rejection  of  the  oil.  In  making  use  of  benzene  as  a  solvent  the  insol- 
uble portion  counted  should  not  include  water,  which  in  itself  will  not 

dissolve  in  or  mix  with  benzene.  On  account  of  local  conditions 

governing  the  supply  and  manufacture  of  creosote  oils,  the  rejection 
of  any  oils  should  not  be  made  on  account  of  slight  variations  from 

the  specitications. 
Creosotiug  as  it  is  now  conducted  in  the  United  States  consists  of 

several  operations.  In  the  first  place  the  timber  is  steamed,  so  as  to 

allow  the  preserving  fluid  to  penetrate  into  the  wood  more  readily. 
The   creosote   is   then    forced   into   the  wood   under  pressure.     One 
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openitioii  takes  from  eioht  to  twenty-four  hours.  It  has  repeatc^dly 
beeu  urged  by  the  lUireau  of  Forestry  that  when  timber  is  thorou<^hIy 

seasoned  there  will  be  no  necessity  for  the  steaminij;'  operation.  In 

none  of  the  European  creosotintr  plants  is  steamino-  resorted  to,  and 
their  results  as  reg^ards  the  length  of  life  are  certainly  })e3'ond  dispute. 
Recent  tests  made  with  creosote,  and  also  with  zinc  chlorid  solution, 

a  substance  of  far  less  penetrating  power  than  creosote,  have  borne 

out  this  contention  in  every  respect,  and  it  is  urged  that  wherever 

possible  the  steaming  operation  should  l)e  omitted. 

At  the  present  time  several  new  processes  for  forcing  creosote  into 
the  wood  are  being  tried.  Their  purpose  is  largely  to  permit  of  a 
more  economical  use  of  this  expensive  material.  While  it  is  yet  too 

early  to  give  a  definite  statement  as  to  their  value,  they  may  be  briefly 
mentioned. 

THE    RUPING    PROCESS. 

The  Riiping  process  consists  in  forcing  air  into  absolutel}^  seasoned 
wood  at  a  pressure  of  about  5  atmospheres.  Without  relaxing  this 

pressure  the  creosote  is  forced  in  at  a  higher  pressure,  and  a  pres- 
sure of  12  to  11  atmospheres  is  then  maintained  for  several  hours. 

When  the  wood  has  absorbed  a  sufficient  quantity  of  tar  oil  all  pres- 
sure is  released.  The  excess  tar  oil  in  the  wood  is  then  forced  out  by 

the  compressed  air  in  it.  The  total  quantity  of  tar  oil  absorbed  by  the 
wood  under  this  method  is  very  much  less  than  with  the  ordinary 
system.  Extensive  tests  are  now  under  way  to  determine  exactly  how 

much  of  a  saving  can  be  eti'ected  by  the  use  of  this  process,  which 
promises  to  be  very  successful.  It  seems  very  probable  at  this  date 

that  the  process  can  be  carried  out  with  ver}"  much  lower  pressures. 

VACUUM    STEAM    PROCESS. 

A  process  is  now  being  tried  in  Europe  which  has  so  far  shown 

excellent  results  in  an  experimental  way.  Absolute!}"  dry  wood  is 

placed  in  a  cylinder,  and  tar  oil  at  a  temperature  of  70°  to  80°  C.  is 
run  into  the  C3^linder.  The  oil  is  left  in  the  cylinder  from  ten  to  fifteen 
miiuites,  during  which  time  a  small  quantity  is  absorbed  by  the  wood. 

The  oil  is  then  pumped  out  and  a  high  vacuum  is  maintained  for  about 

an  hour.  At  the  end  of  this  period  steam  under  pressure  of  2  atmos- 
pheres is  introduced  into  this  vacuum  for  one  to  one  and  one-half  hours. 

The  object  of  this  steaming  is  to  cause  the  small  amount  of  oil  which 

is  forced  into  the  wood  at  first  to  be  more  evenly  distributed  through- 
out the  entire  piece.  The  absorption  of  oil  is  extremely  variable, 

depending  upon  the  amount  of  sap  wood  in  the  timber.  The  process 
is  still  in  the  experimental  stage.  A  slight  variation  of  this  process 

consists  in  the  omission  of  the  vacuum.  A  small  quantit}^  of  oil  is 
first  pressed  into  the  wood,  the  oil  is  then  run  out  of  the  cylinder, 

and  steam  is  admitted  into  the  cylinder  directl}^  after  this  operation. 
This  alsa  is  still  in  the  experimental  stage. 
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ZINC   CREOHOTE    rROCKSSES. 

EfTorts  jiro  slill  Itciiin'  I'liidc  in  (lir  dii-ccl ion  of  ])rovcntinj^  tlio 

lcachin_Lr  out  of  zinc  clilorid  l)y  iiddin^^*  (ai*  oil  (o  the  zinc  cldoi'id 

soluiiou.  'V\h'  so-cidled  Riit^c^rs  emulsion  process  is  still  usiid  in 
Goniijiny,  l)ii(  IIkmm^  is  considcral)!^  ()))jccti()ii  to  it  because  of  the 
iinecjuid  dislrihution  of  the  tar  oil  in  the  cylinders,  the  })ieecs  of  wood 

at  the  l)ottoni  of  the  cylinder  receiving  largo  quantities  of  oil  while 

those  near  the  top  receive  ver}'  small  quantities. 
Certain  variations  are  now  Ixdng  tried  by  the  Berliner  Ilolzcomptoir, 

who  add  a])out  5  per  cent  of  wood  tar,  o))tained  from  the  distillation 
of  beech  wood,  to  the  ordinary  tar  oil.  This  is  said  to  make?  an 

emulsion  with  the  zinc  chlorid  of  a  more  or  less  permanent  character. 

In  this  country  the  injection  of  zinc  chlorid,  followed  by  tar  oil 

(the  Allardyce  process),  is  being  used  to  a  certain  extent  with  excellent 
results.  The  difficulty  with  all  mixtures  of  zinc  and  tar  oil  is  that  with 

a  single  operation  a  poor  tar  emulsion  is  likely  to  result,  while  a  double 
operation  makes  the  treatment  more  expensive. 

The  cost  of  treating  a  tie  with  zinc  creosote,  as  compared  with  the 

cost  of  an  untreated  tie,  ignoring  tie-plates,  and  estimating  the  life  of 
the  treated  tie  at  sixteen  years,  may  be  given  as  follows: 

Cost  of  untreated  ties  and  of  ties  treated  with  zinc  creosote. 

Cost  of  tie  and  annual  charge. 
Untreated 

tie  (5  years' 

life). Treated  tie 

(16  years' 

life). 

Cost  of  tie   
eo.  10 $0.40 

.2') 

Cost  of  treatment   

Total  cost  of  tie   .40 
.65 

Annual  charge  on  a  basis  of  -1  per  cent  compound  interest   .089 

.  085 

.  050 

.009 
Annual  charge  for  renewal  at  a  cost  of  $0.19  for  handling  and 

placing   

Total  annual  charge   
.12i 

.0()5 

THE    SUGAR   TREATMENT    (POWELLIZED    AVOOD). 

During  the  past  summer  an  English  inventor  brought  forward  a 
process  for  treating  timber  with  a  strong  sugar  solution.  The  wood 

to  be  treated  is  boiled  in  the  solution  b}'  introducing  steam  into  a  tank, 
which  need  not  necessarily  be  a  closed  one.  The  boiling  stops  when  all 
the  air  has  been  driven  out  of  the  wood.  After  treating  the  wood 

in  the  tank,  it  is  dried  graduall}'  for  several  da3's,  special  care  being 
taken  to  prevent  too  rapid  evaporation.  Three  points  are  claimed 
for  the  invention:  (1)  That  the  process  renders  tim])er  tougher  and 

stronger;  (:!)  that  green  timber  can  in  this  way  be  rapidh'  seasoned; 
(3)  that  the  timber  is  to  a  certain  extent  rendered  deca\^  proof. 

It  is  probal)l(»  that  this  process  will  prove  valualjle  in  the  tn^atment 
of  timber  for  purposes  which  will  not  expose  it  to  moisture.  Investi- 

gations to  determine  its  actual  value  are  now  in  progress. 
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/.IM     eill.uuM)    TKKATMENT. 

The  clioapost  pro.si'i'viii«.;-  process,  unci  the  one  most  iiriivorsally 
employod  in  this  coiintry,  is  the  treatment  with  zine  eliU)rid.  The 

great  ditlieulty  with  this  salt  is  that  it  leaches  out  so  rapidly  from  the 
wood.  Numerous  improvements  in  the  manner  of  treating  wood  with 
zinc  chlorid  have  been  made  in  the  last  year.  It  has  been  found  that 

bv  using  a))sohitely  seasoned  wood  it  is  possil)le  to  treat  certain  kinds 

of  vv'ood  l)y  introducing  the  zinc  chlorid  solution  directly  into  the  tie 
without  the  preliminary  and  customary  steaming.  In  this  connection 
it  is  important  to  remember  that  the  principal  object  sought  is  to  obtain 

the  greatest  possible  penetration  of  the  preservative.  The  amount  of 

dry  chlorid  absorbed  can  be  regulated  easily  enough  by  varying  the 

strength  of  the  solution.  For  the  present  the  customary  2.^^  per  cent 
solution  is  recommended. 

The  foUow^ing  shows  the  result  of  some  tests  made  at  the  I^as  Vegas 

treating  plant  of  the  Santa  Fe  Railway,  and  may  serve  as  an  illustra- 
tion of  the  subject  just  referred  to: 

Hecord  and  results  of  run. 

Vacuum  begun    ^-^0  p.  m^ 
21-inch  vacuum    «.50  p.  m. 

ZnCla  pumped  in    6.50  p.  m. 
80  pounds  pressure  reached  at    7.15  p.  m. 
Started  forcing  back   10. 15  p.  m. 

Completed   10.33  p.  m. 
Ties  weighed  morning  after  treatment. 

Total  weight  of  ties  before  treatment  (118  ties  used )   pounds. .  10,  602.  5 

Average  weight  of  ties  before  treatment   do    89.  9 
Total  weight  of  ties  after  treatment  (without  steaming)   do   21,  396.  5 
Average  weight  per  tie  after  treatment   do           181.  3 
Gain  per  tie   per  cent. .         101.  7 

If  we  compare  the  cost  of  inferior  timber  ties,  estimating  their  life  as 

five  years,  Avith  that  of  the  same  kind  treated  witli  zinc  chlorid,  making 

the  very  safe  assumption  of  a  ten  years'  life  for  them,  and  again  with  the 
same  number  of  ties  made  from  long-lived  timber,  untreated,  estimated 

as  giving  ten  years'  service,  we  get  the  following  approximate  figures: 

Cost  of  treated  and  nntreated  ties  of  inferior  timber  and  ofurrtreated  ties  of  long-lived  timber. 

Cost  of  tie  and  Hiiiiiial  cliarge. 

Untreated  tie. Treated  tie. 

Inferior  tim- 

ber (5  years' 

life). 
Long-lived timber  (10 

years'  life). 

Inferior  tim- 

ber (10  rears' 

life). 

Cost  of  tie         

$0.40 «0.85 
80.40 

.16 
Total  cost  of  tie        -- 

.40 
.85 

.56 
Annual  charge  on  a  basis  of  4  per  cent  compound 

interest   .089 

.035 

.105 

.016 

.      .009 

.016 
Annual  charge  for  renewal  at  a  cost  of  SO. 19  for 

handling  and  placing   

Total  annual  charge          .124 

(•.2,000 

.121 

00,500 
.085 42,500 Annual  charge  for  500  COO  ties   
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Tlio  |)riiHMj):il  points  considcrrd  iniiy  Ix'  l)r!clly  simiiii<<l  up  iis 
follows: 

(1)  I(  is  nioiM^  ])i-()lilai)l('  lo  Irrjil  inferior,  ciicwj)  linihcrs,  .-.ucli  as 

loblolly  pine  and  vvd  oak,  than  loiii^lcaf  ])iii('  and  white  oak,  as  the 

latliM*  timbers  lak(^  treatment  very  poorly. 

('J)  It  will  i)av  better  in  the  lon«4-  run  to  treat  th<'s<'  inferior  timlMTH 

with  a  preservative,  for  the  annual  charge  is  thei'el>y  broue-ht  down 
to  a  lower  point  than  when  untreated  tind)ers  are  used. 

(Ji)  All  timluM's  should  ])e  thorouo-hly  seasoned  before  Ixdno-  treated. 

Seasoned  tindx^r  not  only  takes  treatmeid.  better  and  conse(juentl3' 
has  longer  life,  but  it  is  also  easier  to  handle. 

(4)  For  the  present,  the  following  preservatives  are  reconmiended: 

For  fence  posts. — Fence  posts,  if  they  arc  to  be  preserved,  can  be 

either  charred  or  treated  when  absolutel}^  dry  wdth  such  substances  as 

carbolineum,  spirittine,  or  tar  oil.  They  can  also  be  soaked  in  corrosive 

su]>limate.  Telegraph  and  telephone  poles  can  likewise  be  treated  by 

applying  hot  tar  oil,  carbolineum,  or  spirittine. 

Foil  STRUCTURAL  TIMBER. — Wlicu  structural  timber  is  to  Ijc  used  in 

large  quantities,  and  wdiere  the  odor  is  not  objectionable,  this  class  of 
material  should  be  treated  with  creosote,  using  about  10  pounds  of  tar 

oil  per  cubic  foot.  Wliere  only  a  slight  protection  is  necessary,  tar- 
oil  products  can  be  applied  from  the  outside  provided  the  wood  is 

absolutel}'  dr3^ 
For  TIES. — The  treatments  recommended  fov  ties  at  present  are 

three: 

Creosotincf. — The  creosote  should  be  of  a  high  grade,  as  per  speci- 
tications  already  given.  About  10  pounds  of  oil  should  be  used  per 
cubic  foot. 

Zinc  cldorid. — Zinc-chlorid  treatment  is  the  cheapest  recommended 
at  the  present  time,  and  the  only  modification  suggested  as  to  its  use 
is  the  omission  of  the  steaming  stage  whenever,  after  sufficient  trial,  it 
is  found  that  this  can  safely  be  done. 

Zinc  chlorid  and  tar  oil. — The  treatment  of  porous  timber  with  zinc 

chlorid,  followed  by  a  treatment  of  3  pounds  of  tar  oil,  is  recom- 
mended as  a  process  which  wdll  give  good  results. 

It  is  probable  that  within  the  next  six  months  one  or  another  of  the 

new  processes  will  have  been  tested  suliiciently  to  warrant  its  being 
recommended. 

For  piling. — The  only  treatment  recommended  for  piling  is  the  tar- 
oil  treatment.  This  is  true  whether  the  pile  is  to  be  used  in  structural 

work  on  land  or  for  marine  work.  The  onl}'  difference  between  the 
two  is  that  i)iling  used  in  marine  work  ought  to  have  very  much  more 
tar  oil.      Tlie  following  (piantities  of  tar  oil  \)er  cubic  foot  of  tindjer 
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arc  recommended:  For  use  in  fresh  water,  10  to  18  pounds  of  tar  oil; 

for  salt  water,  in  the  latitude  of  New  York,  12  to  14  [)()unds;  between 

New  York  and  Florida,  about  20  pounds;  and  for  (uilf  points,  22  to 

25  pounds.  For  Paeitic  coast  points  laroer  quantities  of  oil  are 
required  in  northern  latitudes  than  for  Atlantic  coast  points;  so  at 
Seattle  at  least  20  to  22  pounds  of  oil  per  cubic  foot  shoujd  be  used. 

The  tar  oil  used  for  marine  wash  should  have  a  hi^rh  percentage  of. 

naphthalene. 

In  general,  the  porous  woods  should  have  preference.  It  will  pay 
better  in  the  long  run  to  use  treated  loblolly  pine  for  piling  than 

longleaf  pine.  The  unsatisfactory  results  obtained  by  many  with 
creosoted  piling  can  almost  always  be  traced  to  poor  treatment  with 

poor  material. 



SOMi:  SOIL  rHOIU.IJIS  for  VWAi/VU  \l  fahmkhs. 

Uy   K.  ('.    Cmi.coTT, 

Professor  of  Geologij  und  Ayrimomii  in  the  Soiilli  Dakota  Agricultural  dolUge. 

INTRODUCTION. 

That  the  practical  farmer,  the  tiller  of  the  soil,  slionld  thorouj/hly 
understand  the  soil  that  he  tills  is  a  proposition  so  self-evident  that  at 
lirst  thought  it  would  seem  useless  to  discuss  it,  and  yet  careful  o})ser- 

vation  will  sure!}'  make  us  realize  how  slow  practical  farmers  have  been 
to  avail  themselves  of  the  knowledge  within  their  reach  concerning 
the  soil,  its  origin,  and  its  properties.  The  responsibility  for  this 
condition  of  affairs  does  not  rest  entirely  with  the  farmers  themselves. 

It  is  largely  the  result  of  fault}^  methods  of  education  in  our  common 
schools,  high  schools,  and  colleges. 

STUDY   OF   GEOLOGY   AND    SOIL    CONDITIONS.    , 

In  many  of  the  common  schools  the  stud}^  of  physical  geography  is 
either  entirely  neglected  or  taught  b}^  instructors  who  know  little 
more  of  the  subject  than  is  contained  in  the  very  elementary  text-books 
used,  who  have  no  knowledge  of  geology,  and  no  conception  of  the 

very  intimate  connection  between  physical  geography  and  the  agri- 
cultural resources  of  a  country.  Man}^  of  these  teachers  have  never 

had  an  opportunity  to  learn  at  first  hand  from  nature  the  things  they 
are  expected  to  teach.  They  are  not  to  be  blamed  for  this  condition; 

it  is  one  of  the  ver}^  unsatisfactory  results  of  our  system  of  education, 

which  places  the  instruction  of  the  3'oung,  especially  in  the  rural 
schools,  in  the  hands  of  inexperienced  teachers.  Such  teachers  can 

not  be  expected  to  impart  a  bi'oad  and  comprehensive  knowledge  that 
will  be  of  value  to  the  practical  farmer  in  after  life,  for  they  do  not 
possess  it  themselves. 

Much  has  been  written  latel}'  in  favor  of  teaching  agriculture  in  the 
public  schools;  but,  until  teachers  can  be  found  who  can  teach  physical 
geography  and  geology  from  an  agricultural  standpoint,  there  is  little 
prospect  of  finding  competent  teachers  of  agriculture. 

TEACniXG    GEOLOCIY    IN    HIGH    SCnOOLS    AND    AGRICULTIRAL   COLLEGES. 

The  teaching  of  geology  in  high  schools  and  colleges  is  not  nuich 

more  satisfactory.  Even  in  many  of  the  agricultural  colh^o-es  very 
little  attention  is  given  to  geology,  and  what  little  instruction  is  given 

441 
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is  by  teaihers  vviio  Imve  no  kiiowled^o  of  agriculture,  and  vvlio,  conse- 
qiiontly,  do  not  attempt  to  toach  the  student  tlie  close  connection  lietween 

^eolo*4V  and  atvriculUire. 
Geoloo y  is  so  broad  a  su))ject  that  teachers  of  tliis  science  are  ahnost 

forced  to  select  some  quite  restricted  branch  of  the  subject  along  which 

they  will  specialize,  to  the  partial  or  entire  neglect  of  other  Vjranches. 
Unfortunately,  we  have  very  few  geologists  who  have  specialized  along 

the  line  of  agricultural  geology.  The  agricultural  colleges  should, 
and  it  is  to  be  hoped  that  in  time  they  will,  turn  out  young  men  well 

eipiipped  to  teach  geology  from  an  agricultural  standpoint. 

THE    STl'DY    OF    PHYSICAL    tJEOCRArHY    15Y    TIIK    FAIiMKR. 

In  the  meantime,  what  is  the  practical  farmer  to  do,  who  realizes  that 

he  does  not  possess  the  knowledge  of  physical  geography  and  geology 

necessary  for  intelligent  comprehension  of  the  practical  problems  in 

connection  with  the  tillage  of  the  soil,  in  order  to  supply  the  defects  in 

his  early  education? 

First,  let  the  farmer  procure  a  copy  of  any  one  of  the  numerous 

standard  modern  elem.entary  text-books  of  physical  geography.  No 
farmer  of  average  intelligence  and  a  fair  knowledge  of  the  English 

language,  wdio  will  bring  to  the  task  a  mature  mind,  more  or  less  prac- 
tical experience  and  o})servation,  and  an  earnest  desire  to  learn,  will 

find  any  difficulty  in  mastering  the  subject,  as  set  forth  in  such  a  text- 
book, in  a  very  sliprt  time.  He  w411  not  find  it  necessary  to  learn  so 

very  much  that  is  entirely  new  to  him,  but  he  will  be  brought  to  see 

the  relations  and  bearing  of  many  facts  that  he  was  alread}^  familiar 
with.  He  will  frequently  be  surprised  to  discover  what  a  fund  of 

valuable  information  he  had  gathered  from  experience  and  observa- 
tion, but  had  not  been  able  to  use  because  his  attention  had  never  been 

called  to  the  bearing  and  relation  of  these  facts. 

If  there  are  young  members  of  the  family  who  are  studying  or  have 

studied  physical  geography  in  school,  the}'-  can  materially  assist  their 
elders  in  the  study;  and,  furthermore,  it  \vill  be  a  great  stimulus  to 

these  young  people  if  they  find  the  subject  has  a  practical  side  of  such 

imi:>ortance  that  their  parents  are  interested  in  it.  The  practical  knowl- 
edge and  experience  of  the  mature  man  will  supplement  the  theoretical 

know-ledge  of  the  student,  and  they  w ill  be  mutually  helpful  to  one 
another. 

THE    STUDY    OF    GEOLOGY    BY    THE    FARMER. 

Having  become  familiar  Avith  the  subject  of  pln'sical  geograph}',  the 
next  step  should  be  to  take  up  the  study  of  some  elementar}"  Avork  on 
geology.  In  selecting  a  text-book  the  name  of  the  author  is  not  of  so 
much  importance  as  that  the  work  itself  be  up  to  date.  The  science  of 

geology  is  advancing  so  rapid h'  that  all  the  publisliers  of  standard 
text-books  find  it  necessary  to  make  frequent  revisions,  and  only  the 
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latost  editions  should  he  usi^d.  It  i>  a  (juilo  j:^(MUM*}i11  y  sicccpti'd opinion 

aiuoTin*  those  who  li}i\ c  ru'N  <■!•  sludiod  ̂ <'<)loo-y  tliut  it  is  so  ])i-of'oiiji(l, 
not  to  s:iy  inyst(M'ious,  a  sciiMice  that  only  those  with  colh'^ci  training 
can  c'oin})rohoiid  it.  Such  an  o])inio?i  is  entirely  erroiieous;  for  while 

it  is  true  that  the  ̂ 'eoh^i^Mst  who  would  unch'rtake  orij^inal  investigation, 
either  in  the  tiehl  oi-  in  the  Ial>oratory,  must  ))e  well  grounded  in  tho 
sciences  of  mineralooyj  chemistry,  physics,  ))io]ogy,  astronomy,  and 
mathematics  if  he  expects  to  take  a  place  amon<(  the  leaders  of  tiie 

profession,  it  is  also  true  that  these  investii^ators  arc  ahle  to  expound 

many  of  the  complex  pro})Iems  in  geoloo-y  in  lano'ua<»'e  easily  compre- 
hended by  any  person  of  ordinary  education;  and  this  has  been  done  in 

the  elementary  text-books  in  use  in  the  schools. 
In  no  other  vocation,  with  the  possible  exception  of  ]nining,  is  a 

knowledge  of  the  fundamental  principles  of  geology  more  necessary 
than  in  farming.  It  might  even  be  questioned  whether  the  miner  is 

al)le  to  utilize  the  teaching  of  geology  as  f  ull\^  as  can  the  farmer;  for 
while  the  miner  must  possess  some  knowledge  of  structural  goolog}^ 
gained  either  from  books  or  from  experience  and  observation,  tho 
farmer  finds  a  knowledge  of  all  the  subdivisions  of  geology  equally 
serviceable  to  him.  A  knowledge  of  dynamic,  structural,  and  ph}  sio- 
graphical  geology  gives  him  an  insight  into  the  origin  and  character- 

istics of  the  soil,  the  tillage  of  which  constitutes  so  large  a  part  of  his 
vocation,  while  a  knowledge  of  historical  geology  shows  him  how  all 

the  plants  and  animals  with  wdiich  he  has  to  deal  have  slowd\'  developed 
from  lower  and  simpler  forms.  In  fact,  the  work  of  the  farmer  and 

stock  breeder  in  improving  cultivated  plants  and  domesticated  animals 

is  simply  a  continuation  of  the  process  of  improvement  carried  on  by 

nature  before  man  existed,  and  for  a  long  period  after  his  advent,  and 
before  he  had  developed  in  the  scale  of  intelligence  to  the  point  where 
he  ])egan  to  recognize  the  benefit  to  himself  that  would  result  from  his 

taking  advantage  of  the  forces  of  nature  to  shape  animals  and  plants 
to  his  rapidly  increasing  needs  and^ wants. 

There  are  ver}^  few  practical  farmers  who  will  not  find  it  profitable 
to  devote  some  time  to  the  stud}^  of  physical  geographv  and  geology 
after  their  minds  have  matured  and  they  have  acquired  a  store  of 
practical  experience. 

The  extent  to  w^hich  the  study  should  be  carried  must  necessarily 
be  determined  by  the  tastes  and  intellectual  bent  of  the  individual 

concerned,  but  it  should  certainly  be  sufficient  to  enable  him  to  read 

intelligenth"  the  various  reports  issued  by  the  United  States  and  his 

own  State  geological  survej^s.  He  should  make  himself  thoroughh^ 
familiar  with  these  reports,  at  least  so  far  as  they  deal  with  the  condi- 

tions in  his  own  State,  or  with  broader  and  more  general  problems 
with  wliich  he  will  have  to  deal  as  a  practiced  farmer  and  business 

man.     In  this  da}'  of  world-wide  competition  it  is  not  sufficient  that 
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the  farmer  shall  })e  ac(|uainted  with  his  local  conditions  only.  He 

must  possess  a  f>'eneral  knowledi^e  of  the  conditions  surrounding  those 
with  whom  he  is  to  compete  in  supplyinf,^  the  world  with  its  food 
products.  Conunercial  oeoomphy  is  a  subject  with  which  all  producers 
as  well  as  all  dealers  should  be  familiar. 

No  doubt  many  farmers  who  read  the  above  will  say  that  this  is 

simply  theorizing,  and  that  it  is  not  practicable  for  a  farmer  to  under- 
take such  a  course  of  study.  It  is  hoped  that  the  wrihr  n)ay  be 

excused  for  stating  that  he  is  and  has  ))een  for  twenty  years  a  practical 
farmer,  and  that  the  above  opinions  are  the  outgrowth  of  his  personal 

experience  as  such. 

ESSENTIALS   FOR   THE    PROGRESSIVE    FARMER. 

'NA'ith  the  knowledge  above  suggested  the  farmer  is  in  a  position  to 
keep  abreast  of  new  developments  along  agricultural  lines  by  keeping 
in  close  touch  with  the  agricultural  college  and  experiment  station  of 

his  owMi  State  and  with  the  United  States  Department  of  Agriculture. 

He  w41l  also  be  in  a  position  to  take  up  lines  of  investigation  and 

experimentation  for  himself  upon  his  own  farm  that  will  not  only  add 

to  his  prosperity,  but  will  give  him  an  added  interest  in  his  farm  life. 

HOME   STUDY    OF    SOIL    PHYSICS. 

In  nearly  all  of  the  more  progressive  agricultural  colleges  of  the 

country,  laboratories  are  equipped  with  quite  extensive  and  elaborate 

apparatus  for  the  stud}^  of  soil  physics,  as  is  fulh^  described  and 
illustrated  in  a  recent  publication  of  the  United  States  Department  of 

Agriculture.^  All  farmers  who  can  take  a  course  in  soil  physics  in  one 
of  these  institutions  should  do  so;  but  there  are  thousands  of  intelli- 

gent, progressive  fai'mers  who  can  not  spend  the  necessar}-  time  away 
from  their  farms.  These  farmers,  however,  need  not  feel  discouraged. 

There  are  a  great  man}^  very  important  problems  in  soil  physics  that 
must  be  solved  on  the  farm  if  they  are  ever  to  be  solved,  and,  indeed, 

the  value  of  laboratory  training  and  stud}^  depends  entirely  upon  the 
character,  experience,  and  practical  knowdedge  of  the  soil,  and  its 
behavior  under  actual  field  conditions,  possessed  by  the  teacher.  The 

ultimate  object  of  all  study  of  soil  physics  by  those  who  are  fitting 

themselves  for  practical  farmers  is  to  become  so  thoroughh'  acquainted 
with  the  various  t3^pes  of  soil  with  which  they  are  likely  to  have  to 
deal  in  actual  farm  operations  that  they  will  be  able  to  recognize  them 

as  soon  as  they  see  and  handle  them,  and  to  know  the  crop-producing 

powders  of  each  under  the  conditions  wdiere  they  are  found;  to  be  able 
to  decide  what  methods  of  tillage  will  place  each  in  the  best  possible 

condition   for  the  crop  to   be   grown  upon  it  under  varying  climatic 

a  Bulletin  No.  127  of  the  Office  of  Experiment  Stations. 
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conditions,  and  how   hc^l   lo  su})ply  any  lack  of  plant  food  that   may 
exist. 

Thoro  is  no  (loul)t  that  most  of  tiiis  knowl('d<^c  must  he  accjuii-cd  in 
thr  li(d(l,  un(hM' actual  farm  conditions.  Laixn-atory  methods  of  ins(  ruc- 

tion that  >vill  assist  in  ac(iuirin<4-  this  knowlcdj^c  without  ol)scurinj^  the 
o))jects  sought  arc  to  be  conuncndcd.  But  the  time  and  eneru^y  of 
the  student  must  not  he  so  tak<Mi  uj)  with  mastering  the  details  of  the 

methods  adopted  for  establishing  certain  faets  as  to  lose  sight  of  the  ob- 
ject for  which  these  facts  are  sought.  The  teacber  must  constantly 

keep  before  the  mind  of  the  student  the  practical  appUcation  of  the 
principles  demonstrated  in  tbe  laboratory. 

/ 

STUDY    OK    MECHANICAL    CII AKACTEKISTICS    OF    SOILS. 

Every  practical  farmer  should  know  something  of  the  mechanical 

characteristics  of  diflferent  types  of  soil,  and  particularh'  of  those  with 
which  he  has  to  deal  on  his  own  farm.  If  he  can  have  made  for  him, 

by  some  competent  person,  mechanical  anal3\ses  of  the  various  t3^pes 
of  soils  with  which  he  has  become  acquainted  through  practical  expe- 

rience and  observation,  he  will  be  able  to  see  the  causes  of  some  of  the 

productive  peculiarities  of  these  soils  that  he  has  already  observed  but 

can  not  explain,  and  in  man}-  other  w^ays  the  knowledge  gained  from 
these  anah'ses  will  be  of  value.  For  a  practical  farmer  to  undertake 

to  become  an  expert  soil  anah^st  is,  however,  a  waste  of  time.  The 

same  ma}'  ]>e  said  of  nitrogen  and  specific  gravity  determinations  and 
many  other  laboratory  processes  required  of  students  in  some  of  the 

agricultural  colleges.  "Art  for  art's  sake"  is  nowhere  more  out  of 

place  than  in  laboratory  instruction  in  soil  phj^sics  for  the  practical 
farmer. 

REQUISITES   FOK   THE    SUCCESSFUL   TEACHER   OR   INVESTIGATOR. 

The  above  remarks  do  not,  of  course,  apply  to  those  who  are  fitting 

themselves  for  teachers  or  investigators  in  the  theory  of  soil  physics, 
for  to  them  laboratory  work  is  of  the  highest  importance,  and  such 

work  ofi:'ers  a  ver}^  inviting  field  of  usefulness  for  those  vho  are  fitted 
for  it.  It  is  most  important,  however,  that  every  teacher  or  investi- 

gator in  agriculture  should  be  thoroughly  familiar  with  the  soil  and 
with  all  farm  operations.  He  should  know  how  the  diiferent  soils 
behave  under  diiferent  methods  of  tillage  in  the  field,  under  all  the 

varying  climatic  conditions  that  are  to  be  met  with  in  the  country 
where  he  is  located;  and  in  addition  to  this  he  should  have  a  broad 

general  knowledge  of  conditions,  methods,  and  results  in  other  parts 
of  the  world.  He  should  have  a  good  working  knowledge  of  geology, 

physics,  and  chemistry,  in  so  far  as  the}-  apply  to  the  soil  and  plant 
production,  and  he  should  not  only  bo  familiar  with  the  results  o))tained 
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bv  specialists  in  laboratory  investigations  in  soil  physics,  but  also  with 

thi^  methods  used  in  their  investigations,  ^\'itll()ut  these  (lualilieations 
he  can  not  lie  a  successful  teacher. 

riie  faruicr  should  have  the  same  general  knowledge  of  the  soil, 
at>ricultural  methods,  and  climatic  and  economic  conditions  as  is  needed 

by  the  teacher  or  investigator,  lie  should  also  be  acquainted  \\  ith 
the  results  obtained  by  these  investigators,  though  he  need  not  be  able 

to  perform  the  laboratory  manipulations.  There  are  thousands  of 
successful  business  men  who  never  attended  a  business  college  and 

who  knoAV  nothing  of  the  methods  of  instruction  employed  in  them. 

Although  many  of  our  best  farmers  attained  their  success  witliout 
direct  assistance  from  the  agricultural  colleges  and  experiment  stations, 

all  of  them  have  profited  very  largely  from  the  indirect  benefits  they 

have  received  from  these  institutions,  which  have,  bj-  investigation 
and  teaching,  added  so  enormously  to  the  general  store  of  knowledge. 

This  knowledge  has  become  public  pi'operty,  and  has  benefited  thou- 
sands of  men  who  have  never  come  in  direct  contact  with  any  of  these 

institutions. 

KELATION   OF   THE    SCIENTIST   TO   THE    FARMER. 

Farmers  as  a  class  arc  conservative,  and  they  have  not  been  as  quick 

to  grasp  indirect  benefits  as  those  engaged  in  other  vocations.  The 

reason  for  this  is  largely  their  failure  to  realize  how,  by  a  little  efl'ort 
on  their  part,  they  can  fit  themselves  to  make  available  the  vast  stores 
of  more  or  less  theoretical  knowledge  accumulated  by  the  scientists. 

On  the  other  hand,  there  has  been,  and  still  is,  a  tendency  on  the 

part  of  some  scientists  to  belittle  the  value  of  the  knowledge  and 

experience  of  those  unacquainted  with  the  mere  machinery  that  they 
have  used  in  obtaining  their  knowledge.  A  better  understanding  is, 

however,  being  brought  about  between  the  practical  farmer  and  the 

experiment-station  w^orker.  The  very  best  men  in  the  agricultural 
colleges  and  experiment  stations  frankly  admit  that  many  practical 

farmers  who  know  little  or  nothing  of  the  methods  adopted  by  scien- 

tists, ncA'crtheless,  have,  by  observation  and  practical  experience, 
gained  such  fl  knowledge  of  the  soil  and  its  requirements  for  crop 

production  that  thc}-^  can,  from  a  simple  examination  of  the  soils  with 
w^hich  they  have  become  acquainted,  make  a  reliable  estimate  of  their 
crop-producing  capacity. 

What  is  needed  is  that  the  scientist  should  be  thoroughly  acquainted 

with  the  soil  and  plant  growth  under  actual  field  conditions,  and  should 
know  the  actual  results  of  the  various  methods  of  tillage  and  farm 

management,  although  he  does  not  perform  any  of  the  actual  opera- 
tions of  the  farm  himself,  and  that,  on  the  other  hand,  the  farmer 

should  keep  himself  posted  as  to  the  actual  results  of  the  investigation? 
carried  on  bv  the  scientist. 



BOMK    SOU.    rKolil.KMS    FoR    PRACTICAL    FARMKJW.  447 

All  inr(»nn:ilion  i^i\«ii  lo  (lie  i'aiiiicr  l»y  the  scientist,  citluT  in  tho 
class  room  or  tlironnii  puhliiralions  or  public  lin-tiiros,  should  deal 

"vvith  Vi^sults  jiiid  not  ns  i(li  dcluils  of  the  methods  by  which  those  r(^sults 

were  obtained.  Only  such  inl't)rmation  should  bo  given  eoncH'rninj^ 
the  details  of  the  methods  used  to  ol)tain  the  results  as  will  enable  the 

farmer  to  jud»;(^  intelli^^'ently  of  the  \alue  of  those  results.  And  in 
jj^i>  in;^  these  details  the  scientist  should  be  absolutely  fraidv  in  admit- 
tinp'  the  deftH'ts  and  limitations  of  his  methods.  Field  conditions  can 

not  be  dui)licat(Hl  in  the  laboratory,  and  lal)oi'atory  lesults  will  not 

hold  good  under  lield  conditions,  although  c<u'tain  general  ])i-inci]>l(\s 
mny  1)(^  demonsti-ated  by  laborjitoiy  methods. 

CROP    ROTATION,    METHODS    AM)    VALUE. 

Among  the  many  problems  that  may  and  should  be  worked  out  both 

at  the  agricultural  experiment  stations  and  upon  private  farms,  few 
can  be  found  that  are  of  greater  importance  and  of  more  universal 

application  than  that  of  crop  rotation. 

Some  A'cry  signiiicant  facts  are  l)rought  out  in  the  article  upon 

'"Practices  in  crop  rotation,"  contributed  to  the  Yearbook  for  1902  by 
George  K.  Holmes,  of  the  Division  of  Statistics,  Department  of  Agri- 

culture.    He  says: 

Haphazard  is  a  mild  ̂ vord  to  describe  the  impression  given  b}^  the  reports  of  the 
correspondents  with  regard  to  the  rotation  of  crops  in  many  counties  and  parts  of 
counties  of  the  United  States.  Although  there  may  be  an  annual  change  of  crop  on 
the  pame  land,  this  change  is  so  uncertain,  so  unsystematic,  that  at  first  it  seems 
impossible  to  establish  order  out  of  the  chaotic  mass  of  particulars. 

In  another  place  Mr.  Holmes  sa3^s: 

A  diminution  in  the  degree  of  rotation  hardly  appears  until  Ohio  is  passed, 'and 
then  the  diminution  i:l  gradual  until  in  the  longitude  of  middle  Kansas  rotation  is  of 
the  simplest,  when  existing  at  all. 

In  the  same  article,  speaking  of  the  use  of  fertilizers,  is  the  following: 

There  are  still  extensive  regions  in  the  United  States  where  barn  manure  is  con- 
sidered a  farm  nuisance.  In  a  county  in  Oregon  the  neighbor  is  vrelcome  to  haul 

away  this  manure,  and  that  neighbor  is  likely  to  be  a  thrifty  German  with  a  large 
garden;  in  other  Oregon  counties  the  manure  is  burned.  In  a  California  county  the 
manure  is  dumped  into  ravines;  it  goes  to  the  creek  in  Oklahoma;  it  is  hauled  to  a 

hole  in  the  ground  or  put  on  one  side  of  the  lield  in  Kansas;  South  Dakota  farmei-s 
burn  it  to  be  rid  of  it,  and  sometimes  burn  it  for  fuel.  In  North  Dakota  farmers  haul 
barn  manure  to  piles  and  leave  it  there  vmtil  it  di.sappears;  farmers  in  Mis.souri  dcix)sit 

it  by  the  roadside,  and  in  Idaho  sfcrapers  are  used,  and  it  is  "often  seen  piled  as  high 
as  a  barn." 

In  many  counties  between  the  ZSIississii>i)i  Kivcr  and  the  I*acific  Ocean  farmers  not 
only  lind  barn  manure  a  nuisance,  ])ut  they  have  a  grievance  against  it,  claiming  in 
South  Dakota  that  it  i)roduce9  dog  fennel,  elsewhere  that  it  produces  other  weeds,  and 

in  various  counties  that  it  has  such  an  effect  of  "poisoning"  the  soil  that  farmers  are 
afraid  of  it. 
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The  foregoing  statements  are  all  true,  hut  they  ought  not  to  be.  Ono 

can  not  help  exelaiming  in  the  words  of  Polonius,  '"Tis  true  'tis  pity; 
and  pity  'tis  'tis  true.  "  Not  only  are  these  statements  true  when 
applied  to  the  localities  mentioned,  but  they  would  be  equally  true  of 
many  other  localities. 

The  farmers  are  not  alone  to  blame  for  this  condition.  In  the  article 

quoted  the  statement  is  made  that  ''The  farmer  is  in  a  rut,  lacks 
initiative,  and  needs  help  to  get  out."  This  is  true,  and  to  a  certain 
extent  always  will  be.  Are  the  agricultural  colleges  and  experiment 
stations  doing  all  they  might  do  and  ought  to  do  to  help  the  farmer 
out  of  this  rut?  In  some  States,  yes;  in  others,  no.  It  would  not  be 

difficult  to  name  some  agricultural  colleges  where  thousands  of  dollars 

are  being  expended  annually  in  teaching  3^oung  farmers  how  chemical 
and  physical  analyses  are  made  where  absolutely  nothing  is  being  done 

in  a  practical,  s^'stematic,  scientific  wa}^  to  test  the  value  of  crop 
rotation  and  the  application  of  manures  under  ordinar}^  field  conditions. 

Is  there  not,  then,  some  ground  for  the  '•contenq)t  of  book  farming" 
mentioned  l)y  Mr.  Holmes  as  being  felt  by  some  practical  farmers, 

and  are  not  the  colleges  and  stations  in  part  to  blame  for  the  condi- 
tion mentioned? 

WOKK    IN'    CROP    KOTATION    AT    EXPERIMENT    STATIONS. 

There  may  be  experiment  station  farms  in  the  United  States  where 
it  is  impracticable  or  needless  to  carry  on  ;svork  in  crop  rotation,  but 
it  would  be  difficult  to  imagine  where  they  are  located.  Most,  if  not 

all,  should  be  carrying  on  experiments,  not  with  one  but  with  many 

systems  of  crop  rotation.  This  work  should  be  carefully  planned  and 

systematically  and  uninterruptedly  carried  on  for  a  long  succession  of 

years.  In  fact  there  is  no  limit  to  the  length  of  time  to  which  it  should 
be  extended.  It  will  become  more  and  more  valuable  as  time  goes  on. 

It  should  embrace  not  only  those  rotations  which  the  experience  of  prac- 
tical farmers  has  indicated  as  best  adapted  to  the  local  conditions  in  the 

State;  but  it  should  also  include  others,  both  good  and  bad;  those  that 
seem  to  be  bad  may  prove  to  be  good,  and  those  that  prove  to  be  bad 
may  be  as  valuable,  as  object  lessons,  as  those  that  give  better  results. 

In  connection  with  this  woi'k  of  crop  rotation  many  other  lines  of 
work  could  be  carried  on,  such  as  studies  in  the  movement  and  conser- 

vation of  soil  moisture,  application  of  fertilizers,  methods  of  tillage, 
nitrification,  leaching  of  soils,  effect  of  green  manuring,  and  the  growth 
of  leguminous  plants,  etc.  But  these  should  be  considered  as  accessory 
to  the  main  problem  of  crop  rotation.  Crop  production  through  a 
long  term  of  years  should  be  the  crucial  test  of  the  value  of  any 
rotation,  and  these  results  should  never  be  obscured  by  the  introduction 
of  any  side  line. 

As  a  rule,  it  will  not  be  advisable  for  the  practical  farmer  to  carry 
on  more  than  one,  or  at  the  most  two,  rotations  on  any  one  farm.     A 
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sNst(Mn  of  (TO])  rolalion  slioiild  he  phimicd  lo  hisL  I'or  o-cncrutlons,  anil 
hIiouKI  ih)(  i)(>  im<l(>r(:ik(Mi  without  careful  consideration.  The  farmer 

should  l)(^•olU(^  (liorouL^hly  ac<iuiiintxMl  with  llic  siihjeci  before  he 

adopts  anv  syst<MU.  This  he  ou^'^ht,  to  Ix'  a))h'  to  do  hy  applyiii'^'  to 

Ids  own  ̂ tate  experiment,  station.  'I1i(»  in(Mi  in  charj^^'.  of  the  work 
theri^  ouii^ht  to  ])e  a])le  to  furnish  him  with  more,  and  more  valuable, 
information  than  lie  can  obtain  from  any  other  source.  Here,  then,  is 

ji  lield  for  the  practical  application  of  the  science  of  soil  physics  where 

close  cooperation  between  the  practical  farmer  and  the  scientist  can  bo 

mutually  beneficial. 

COMI'AUISOX    OF    IHMIl)    AND    SKMIAIUI)    liEClIONS. 

Mr.  Holmes,  previously  quoted,  makes  the  following  statement  in  the 

article  mentioned:  "In  semiarid  regions  ])arn  manure  needs  to  be  used 

cautiously  on  unirrigated  land."  lie  also  mentions  ''the  limitations 

of  the  semiarid  regions,"  and  finally  says:  "  Unirrigat/ed  lands  in  the 
arid  and  semiarid  regions  labor  under  such  limitations  that  thev  can 

not  be  compared  witli  other  parts  of  the  country  in  such  a  matter  as 

crop  rotation."  These  statements,  like  the  others  quoted,  are  in  the 
main  true,  but  the  limitations  of  the  semiarid  regions  are  not  as 

restricted  as  might  be  inferred  from  the  words  quoted.  Neither  does 

it  seem  true  to  the  w^riter  that  crop  rotation  in  semiarid  regions  is  so 
different  from  crop  rotation  in  humid  regions  that  the  two  can  not  be 
compared.  On  the  other  hand,  it  would  seem  that  a  comparison  of 
the  problems  involved  in  crop  rotation  in  the  humid  and  in  the  semiarid 

regions  would  ])e  of  value  in  bringing  out  certain  fundamental  prin- 

ciples involved  in  both.  The  limitations  are  mainh^  in  the  kind  and 
number  of  crops  that  can  profitably  be  produced  in  the  two  regions, 
and  the  difference  in  this  respect  is  not  so  great  as  might  at  first  be 

supposed,  as  will  be  seen  from  an  examination  of  the  rotations  given 
below. 

The  main  difference  in  the  nature  of  the  problems  involved,  between 
the  humid  and  the  semiarid  regions,  is  that  in  the  humid  regions  the 

most  important  object  sought  is  the  conservation  of  the  soil  fertility 

or  plant  food,  while  in  the  arid  and  semiarid  regions  it  is  the  conser- 
vation of  soil  moisture.  Of  course,  neither  of  the  factors  can  be 

disregarded  in  either  region,  but  the  relative  importance  of  each  is  as 
stated.  In  other  words,  the  farmer  in  the  humid  region  is  mainly 

interested  in  the  chemical  problems  involved,  wdiile  in  arid  and  semiarid 

regions  the  most  important  probh^ms  ai"(*  those  of  soil  physics. 

rSK    OF    HAHNVAin)    MAM  KK. 

What  has  been  quoted  from  Mr.  Holmes  concerning  the  need  of 

caution  in  using  barn  manure  is  true,  and  it  is  true  because  the  phys- 

ic al   effects  produced    l)y   an   :ipplication  of   tlir-  manure  are  often  of 

2       A1908   -J'J 



450         YEAKliOOK    OF     lllE    DEl'AKTMKNT    OK    A(iKI(;i; J/ILKE. 

j^fi'oater  iniportunco  than  the  chomical  ones.  It  is  (jiiite  fivquently  the 

case  that  the  l)ad  physical  effects  of  tlie  application  more  than  otl'set 
the  beneticial  chemical  ones.  But  when  this  fact  is  recognized  and 

due  consideration  is  given  to  these  physical  effects,  manure  can  ]>e 

applied  in  seniiarid  regions  with  ])eneticial  results  witliout  danger  to 

the  physical  condition  of  the  soil.  In  summing  up  the  results  of  some 

experiments  in  the  application  of  manure  to  wheat,  conductinl  hy  the 
writer  in  1S97  and  1898,  and  published  in  Bulletin  No.  79  of  the  South 

Dakota  experiment  station,  the  following  statements  are  made: 

The  farmer  should  fully  understand  that  while  the  application  of  barnyard  manure 
to  the  soil  is  certain  to  have  a  beneficial  effect  by  addini?  to  the  store  of  j)lant  food, 
its  effect  may  not  l>e  apparent  in  tlie  re,sults  of  the  first  crop  after  the  application, 
and  that  the  immediate  mechanical  or  physical  effects  upon  the  soil  may  be  either 
beneiicial  or  detrimental,  depending  upon  the  character  of  the  soil,  tlie  kind  of 
manure,  the  time  and  method  of  application,  the  nature  of  the  crop,  and  the  character 
of  the  season  as  to  moisture  and  temperature. 

The  soil  of  the  farm  should  be  considered  a  bank  in  which  the  surplus  resources 
of  the  farm,  in  the  form  of  plant  food,  should  be  deposited  with  the  understanding 
that  the  surplus  can  not  bo  withdrawn  at  once,  but  is  to  remain  until  such  time  as 
the  conditions  are  favorable  for  its  utilization.  With  our  light  rainfall  and  retentive 
soil  the  danger  of  loss  from  leaching  is  very  slight. 

From  our  experience  and  observation  we  believe  we  are  warranted  in  recom- 
mending as  tiie  surest  method  of  guarding  against  the  i>ossible  bad  physical  effects 

of  the  application  of  the  manure  that  it  be  applied  to  land  intended  for  corn  instead 
of  wheat;  that  it  be  hauled  direct  from  the  stable  during  the  late  fall,  winter,  and 
spring,  and  plowed  under  hi  the  spring.  The  corn  will  be  likely  to  be  benefited, 
and  the  wheat  crop  that  should  follow  the  corn  will  i)robably  be  improved  as  much 
or  more  than  it  would  be  if  the  manure  were  applied  directly  to  that  crop. 

CKOP    ROTATION    AT    SOUTH    DAKOTA    EXPERIMENT    STATION. 

The  writer  has  been  engaged  in  experiments  in  crop  rotation  at  the 

South  Dakota  experiment  station  for  the  last  seven  years.  Below  is 

given  a  list  of  the  various  rotations  which  have  l)een  carried  on  con- 
tinuously and  systematically  for  that  period  and  arc  still  under  way: 

1.  Flax,  barley,  millet,  wheat,  corn. 

2.  Wheat,  oats,  peas  (fed),«  wheat,  roots. 
3.  Oats,  wheat,  fallow,  wheat,  corn. 

4.  Wheat,  barley,  peas  (plowed),"  wheat,  corn. 
5.  Wheat,  oats,  corn,  flax,  millet  (fed). 

6.  AVheat,  barley,  peas  (cut),"  wheat,  corn  (fed). 
7.  Wheat,  corn,  wheat,  oats. 

8.  "Wheat,  corn,  oats,  millet. 
9.  Wheat,  corn  (manured),  wheat,  oats. 

10.  Wheat,  corn,  oats. 

('  Where  the  words  "cut,"  "fed,"  and  "plowed"  are  used  in  parentheses  after  a 
crop  they  indicate  whether  the  crop  was  allowed  to  mature,  and  was  cut  or  harvested 

in  the  usual  manner,  was/<"(7  off  by  stock  before  it  reached  maturity,  or  was  plowed 

under  for  green  manure.  The  word  "manured"  following  a  crop  indicates  that 
barn  manure  was  applied  at  time  of  planting. 
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1  1.   ( >:it.-J,  (allow,  wiital. 

!-.    IjarU'V,  inillrl.,  Nvlicat. 

i:>.   JJarU'V,  pcan  (cut),  wlu'ut. 

11.    Wlu-al,  whvat,  fallow. 

15.   ̂ Vll(■al,  wheal,  (•ini. 

1(>.   AV  Ileal,  lallow. 

17.   ̂ ^'lu'at,  com. 
IS.    Wheal,  vetch. 

15).   Wiioiit  continuini.'^ly,  no  manure. 

20,   Wheat  eoiitinuiHisly,  inanurc<l  every  five  years. 

LM.   Wheat  I'onlinuouHly,  manured  every  three  years. 

22.  Wheat  continuously,  manured  every  year. 

23.  Wheat  seeded  to  l)rome  pjrass,  brome,  l)rome,  flax,  wheal,  corn. 

24.  Wheat  scc<led  to  brome  <zni.s.s,  brome,  brome,  wheat,  corn. 

Space  will  not  permit  mow  llian  the  l)riefc.st  mention  of  the  results 

of  these  experiments;  but  in  oi-der  to  ])ring  out  the  beneficial  effecis 
of  a  proper  rotation  undei*  arid  conditions  the  followino-  ta))le  and 
explanation  are  given.  The  season  of  1900  was  one  of  the  most  unfa- 

vorable experienced  here  for  many  years.  Crops  on  many  neighbor- 

ino'  farms  were  a  complete  failure  on  account  of  the  lack  of  sufficient 
moisture  at  the  proper  time,  while  the  sea.son  of  1001  was  a  fairly 

favorable  one.  The  yields  given  arc  the  averages  for  plats  in  the 

aforementioned  rotation,  grouped  together  according  to  the  kind  of 

crops  which  immediately  preceded  the  wheat  and  oat  crops,  respectively. 

Yields  of  2c]ie(U  and  oats  hi  different  roUittomi  compared  for  an  unfarornUe  and  a  farorulAe 
season. 

Rotation. 

Wlieat  after — 
Fallow   

Corn   

Oats   

Peas  (fed)   

Peas  (cut)   

Peas  (plowed  under) 
Potatoes   

Vetch   

Millet  (cut)   

Millet  (fed)   
Wheat   

Average 

Oat.«?  after — 
Wheat   

Corn   

Average , 

Num- 
ber of 

plats. 

1900 

Straw. 

Ponnds. 

2, 375 
2, 280 

1,150 

1,920 

1,015 
2.290 

2,300 

1,G20 
1,773 

1,770 

1.  J15 

1,807 

2,046 

2,  2S0 

2,HJ3 

1001 

^^„;„       j   Rfc,tio,  1   I     c*^„„. 
Grain.    ,      ̂     '         Straw. 

Lushcls. 

15. 00 

13.91  I 

3.96  I 

7.16 
4.  GO 

14.83 

13.33 

7.16 

G.  55 
10.  ,50 

3.60 

9. 15 

12.63 
2.S.  75 

20.69 

2.G1 
2.73 

4. 84 
4.46 5. 87 

2.57 
2.88 

3.77 
4.  51 
2.81 

6.  63 

JVncnds. 

2, 84S 
2,  958 

2,  5.5S 
2, 660 

3,020 
2,980 2,870 

2.r>80 

2,  770 

3,020 

2.  .<^5 

2. 824 

Grain. 

Jiushcls. 

15.66 
17.  35 
10.75 

18.16 
11.66 
17.00 

17.16 
15.33 
16.33 

16.33 
15. 46 

5.06  ; 

2.48
  ' 

2,358 

2,343 
2.350 

16.38 

48.14 

47. 59 

47.87 

Ratio,  1 

to— 

3.03 

2.84 
2. 54 

2.44 3.  13 

2. 1'2 

2.79 

2.80 
2.83 

3.08 

3.02 

1.53 

1.54 

Thi.'-  table  ghows  that  the  averajre  yield  of  wheat  from  30  plats  waa  but  9. 15  bushels 

per  aire  for  1000,  -while  that  from  the  .«ame  nujuberof  plat.s  in  the  same  rotations  waa 
16.38  bushels  for  11>U1. 
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The  average  yield  of  oats  from  8  plats  was  20.09  buHheln  per  acre  for  1900  and  47.87 

bushels  for  1901.  These  figures  fully  beiir  out  the  conclusioiiH  arrive<l  at  from  i)re- 
vious  considerations,  tliat  IIHX)  was  a  very  unfavorable  and  11M)1  a  fairly  favorable 

season;  but  in  spite  of  the  very  unfavorable  conditions  which  i)revailed  in  1900  there 

were  12  plats  out  of  the  80  that  yit-lded  on  an  average  14.27  bushelf^  of  vv  heat  per 
acre.  Four  of  these  had  been  Hummer  fallowed  in  1899,  0  had  raised  a  crop  of  corn, 

1  a  crop  of  potatoes,  and  1  a  crop  of  jicas  which  ha<l  Ikvu  plowed  un<ler.  The  other 
18  plats  yiehled  an  average  of  only  6.23  bushels.  Of  these,  4  ha<l  raised  oats  in 

1899,  8  peas,  1  vet^-h,  4  millet,  and  0  wlu^at. 
Of  the  8  i)lats  of  oats  raised  in  1900,  the  5  that  followed  wheat  yielded  only  12.63 

bushels  per  acre,  while  the  3  that  followed  corn  produceil  28.75  bushels  per  acre. 
It  will  be  seen  that  in  the  case  of  the  wheat  an  increase<i  yield  of  8.04  bushels  was 

obtained  wbere  the  wheat  followed  summer  fallow,  corn,  ]x)tatoes,  or  jx'as  i)lowed 

umler,  while  the  advantage  of  raising  oats  after  corn  instead  of  aftt^r  wheat  was  1().12 
bushels  of  oats.  As  a  bushel  of  wheat  is  usually  worth  from  three  to  four  times  as 
much  as  a  bushel  of  oats,  it  would  have  pai<l  better  to  have  raised  wheat  after  corn 
and  oats  after  wheat  in  all  the  rotations. 

The  yields  of  both  wheat  and  oats  for  1901  were  <iuit-e  uniform  and  fairly  good, 
although  they  were  undoubte<lly  2  or  3  bushels  less  than  they  should  have  been, 

judging  from  the  growth  of  straw.  This  reduccnl  yield  was  cau8e<l  by  the  very  hot 
weather  in  July.  It  will  be  noticed  that  the  heaviest  yields  of  grain  were  from  plats 

having  the  lightest  growth  of  straw,  and  the  lightest  yields  of  grain  were  from  plats 

having  the  heaviest  straw,  showing,  as  has  frequently  been  ol)serve<l,  that  where 

there  is  a  very  rank  growth  of  straw  the  damage  from  hot  winds  is  usually  greater 
than  wdiere  the  growth  has  not  been  so  luxuriant.  There  seems  to  have  been  no 

advantage  from  sowing  wheat  on  summer  fallow  or  corn  land.  In  fact,  the  summer 

fallow  jdats  fell  below  the  average  by  0.72  bushel  j)er  acre. 

While  we  should  guard  against  forming  too  positive  opinions  upon  an  experience 

limited  to  six  years,  the  evidence  so  far  obtained  certainly  points  very  strongly  toward 

the  conclusion  that,  during  years  when  there  is  a  sufficient  suj)ply  of  moisture  and  a 

suitable  temperature  properly  distributed  throughout  the  growing  season,  good  yields 

of  wheat  may  be  obtained  from  our  average  prairie  soils,  where  the  crop  is  properly 

put  in,  without  nuich  regard  to  the  kind  of  crop  the  land  has  raised  the  preceding 

season.  But  when  the  supply  of  moisture  is  deficient  for  the  wasou,  or  is  not  prop- 
erly distributed,  a  fair  average  crop  can  be  produced  where  a  suitable  rotation  is 

practiced,  while  i)artial  or  total  failure  will  result  where  wheat  is  SjOwn  after  a  crop 

that  does  not  leave  the  soil  in  the  proper  physical  condition.  In  short,  it  would  seem 

that  our  soils,  after  twenty  years'  continuous  cropping,  have  a  suilicient  supply  of 
plant  food  to  produce  good  crops,  provided  the  physical  condition  of  the  soil  is  such 
that  there  is  enough  water  to  make  this  supply  of  food  available  to  the  plant. 

CONCLUSION. 

From  the  results  of  the  above  experiments  and  from  a  residence  of 

twenty  A^ears  in  the  semiarid  re^^ions,  the  writer  feels  warranted  in 
stating  the  opinion  that  in  no  part  of  the  United  States  is  the  subject 
of  crop  rotations  of  greater  importance  than  in  the  arid  and  semiarid 
regions. 

Crop  rotation  is  onl}"  one  of  the  many  soil  problems  that  should  be 
worked  out  in  the  held  at  the  experiment  stations  and  by  farmers  upon 
their  own  farms;  and  the  farmer  and  the  scientist  should  keep  in  close 

touch,  so  that  each  ma}^  profit  by  the  experience  of  the  other. 
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r>y     \l.     \\ .     IvK  M.\IM)S()N, 

S]uri(tl  A'/<'i)l,  }[iil(Ui'  ]Ves(crn  Dirision,  OjJ'ur  of  I'ul>/lc  Ilond  fn'/iiiricx. 

INTRODUCTION. 

Prior  to  tlie  era  of  milrojid  huildin*^,  which  hud  its  beo-innin<i-  in  the 

docado  i'ollowinj;'  the  close  of  the  civil  war,  pu])li('  road  construction 
made  the  most  progress  in  the  Statics  of  the  Middle  West.  This  was 

under  the  toll-road  syst/em,  and  several  of  the  States  bordering  the  Mis- 
sissippi Ri\  er  still  retain  the  old  toll-road  enactments  upon  their  statute 

books.  These  roads  linked  together  the  principal  towns  and  con- 
nected tiie  sliipping  and  commercial  centers  with  the  interior.  They 

daily  present<^d  busy  scenes  of  travel  and  traffic,  being  the  sole  avenues 

of  transit,  as  there  was  not  a  single  mile  of  railroad  w^est  of  the  great 
riv^er  in  1850  and  but  a  limited  mileage  up  to  1870.  While  the  toll- 
road  system,  with  few  exceptions,  has  been  abandoned,  these  roads 

still  remain  and  are  maintiiincd  and  kept  free  for  public  travel  out  of 

the  general  road  funds  of  the  counties  througb  which  the}'  pass.  There 
has  been  some  further  progress  in  road  building  in  the  counties  con- 

taining important  cities,  and  there  are  many  substantial  and  beautiful 

stone  and  gravel  roads  leading  to  and  from  these  centers.  Some  benefit 

has  also  been  derived  from  grading,  crowning,  rolling,  dragging,  and 
draining  the  common  earth  roads;  but,  with  these  exceptions,  no  gen- 

eral progress  in  permanent  improvement  has  been  made  in  the  last 
half  centur3^ 

It  is  frequently  asserted  that,  since  the  era  of  railwa}^  development, 
the  railroad  has  assumed,  to  a  greater  and  greater  degree,  the  functions 
of  the  common  road,  and  that  the  construction  and  extension  of 

improved  highwa3^s  are  no  longer  necessary,  nor  are  they  an  indication 
of  progress.  This  is  true  only  to  a  limited  extent.  Railroads  can  never 

sup(M\sede  the  common  roads;  almost  every  ton  of  freight  carried  by 
them  must  be  carried  over  highways  at  one  or  both  terminals,  and  the 

cost  of  this  highwa}'  transportation  has  a  marked  influence,  not  alone 
on  the  price  paid  ])y  the  cx)nsumer,  but  also  on  the  profit  realized  by 
the  producer.  The  highways  are  not  only  important  as  a  means  of 

local  intercourse,  but  they  act  as  feeders  to  the  railway  lines,  thus 

becoming  absolutely  necessary  to  the  perfection  of  modern  trans- 

portation systems.  The  managers  of  the  great  railway  systems  of  the 

country  ai)preciate  this,  and  are  without  exception  actively  favorable 

to  any  movement  for  better  highwuN's. 
453 
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rOKCEH    Ar    WOllK    roit    HKJUWAV     IMl'liOVEMENT. 

The  extension  of  the  free  delivery  of  rural  mails  and  the  rapid 

development  of  motor  vehicles  are  potent  intluences  in  advancinf^  the 
era  of  highway  improvement  in  these  States.  It  is  hardly  necessary 

to  dwell  upon  the  effect  of  rural  mail-delivery  extension  in  creating 
the  necessity  for  better  roads.  This  division  of  the  postal  service  has 

made  it  a  prerequisite  to  the  establishino-  of  a  rural  delivery  route  that 
the  road  must  bo  placed  and  maintained  in  good  condition  for  efiicient 
service.  But  there  is  a  lack  of  proper  inspection.  Some  carriers 

endure  the  worst  road  conditions  without  complaint  to  the  authorities, 

while  the  postmasters,  whose  duty  it  is  to  report  these  road  conditions, 
are,  in  many  instances,  indifferent  and  careless.  However,  the  rapid 

extension  of  this  system  is  having,  and  must  continue  to  have,  a  com- 

manding influence  for  improvement  of  the  highwa3's. 
The  great  motor-vehicle  interests  are  now  beginning  to  direct  their 

attention  to  the  necessity  of  improved  roads.  It  can  hardly  be  explained 

^vhy  these  people,  alert  in  business  and  devoting  their  energies  to  the 

perfection  of  the  motor  vehicle,  should  have  so  long  taxed  their  inge- 
nuity to  construct  a  machine  which  will  resist  the  strain  of  grades, 

rocks,  ruts,  mud,  and  all  kinds  of  miserable  road  conditions,  and 
devoted  so  little  of  their  time  and  effort  to  improving  the  conditions 

primarily  essential  to  the  success  of  this  mode  of  transportation. 
Other  forces  are  hastening  the  period  of  highway  betterment.  The 

continued  bad  roads  of  the  past  two  3'ears,  caused  by  the  wet  seasons 
in  the  Mississippi  Valley  States,  have  very  materially  affected  the  com- 

mercial interests  of  this  section.  The  idea  that  ""good  roads"  could 
be  constructed  and  maintained  by  merely  grading  and  draining  the 

surface  of  the  ground  has  been  dispelled,  and  it  is  now  evident  that  it 
will  be  necessary  to  surface  these  roads  with  some  durable  material 

Avhich  will  render  them  permanent  and  efficient  for  traffic  during  all 

parts  of  the  5'ear,  and  especially  those  seasons  when  the  roads  are  most 
needed  for  the  movement  of  products.  During  the  winter  and  spring 

of  this  year  (1903)  wagon  transportation  in  man}^  of  these  rich  valle}" 
States  was  almost  wholly  suspended  for  weeks  at  a  time.  Long  accus- 

tomed to  these  conditions,  the  people  endure  them  with  a  patience  and 
resignation  they  would  not  show  under  any  other  circumstances. 

\Miat  a  cry  would  go  up  if  the  railway  traffic  of  the  countr}^  were  sus- 
pended for  any  such  period  by  reason  of  <i  failure  to  provide  properl}^ 

constructed  railways  to  meet  the  conditions  of  all  seasons  of  the  year! 

Business  men  are  learning  by  experience  that  improved  highwavs 

are  primarily  essential  to  uninterrupted  trade  and  to  their  commercial 

prosperity.  Their  organizations  are  giving  active  consideration  to 

the  problem  of  building  durable  public  roads  leading  to  and  from  the 

trading  centers  of  their  respective  comnuinities.  Retail  merchants  are 
seriously  affected  by  bad  roads,  which  frequently  entail  loss  of  business, 
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or  ill  li'asl  [)rivtMir  a  prollUblf  scasoirs  trad*'.  W'Ikm  a  coiinlry 
nuM'chant  is  thus  anVctcd  (lio  i^Woci  in  liini  cxtoiuls  to  tlu'  wholosalc 

cU-alrr.  Collcclions  Ihm-oiik^  l)oor,  nMuittuncos  arc  delayed,  extcuisions 
of  eitnlit  ai'e  asked  for,  stock  is  lefl  on  liand  lo  become  shelf  worn, 

and  a  «2feneraliy  unhealthy  and  ])rotitdosin^^  situation  ])i(;vails.  ('oin- 
nuTcial  and  in(hislriul  interests  aro,  therefore,  awakeidnj^^  to  tho 

necessity  of  their  cooperation  in  hasteninjj^  the  era  of  road  hnildin^i;. 

TUK    IJUTIAT,    POI»l'I.ATTON    ANT)    Til IMU )AI)S. 

It  has  long  beeu  considered  in  this  country  that  the  public  roads  are 
for  the  exchisive  use  and  benefit  of  tlie  people  livin;^  in  the  rural 

districts,  and  that  this  chiss  alone  should  be  held  responsii)le  for  their 
construction,  care,  and  maintenance.  This  is  an  erroneous  idea.  It  is 

true  that  in  the  Middle  West  a  large  majority  of  the  population 

resides  in  the  country,  either  in  tlie  small  towns  or  on  the  farms.  In 

Iowa,  with  a  population  of  more  than  2,200,000,  there  are  residing  in 

the  country  districts  l,Gr)0,0O0.  In  Missouri,  with  a  population  of 

more  than  3,100,000,  there  are  living  in  the  country  neiirl}'  or  quite 
2,000,000;  and  conditions  are  much  the  same  in  the  other  Middle  West 

States.  In  this  section  the  rural  population  has,  during  the  ten  3'ears 
ending  with  1000,  increased  faster  in  comparison  with  the  urban 

population  than  during  previous  decades.  This  has  resulted  from  the 

l)uilding  of  trolley  and  steam-railroad  lines.  If  such  a  result  is  pro- 

duced bv  the  extension  of  electric  lines  and  steam  railway's,  how  nuich 
more  may  be  expected  when  the  common  roads  of  the  count ly  aro 

brought  up  to  the  same  degree  of  perfection!  It  will  speedily  remove 
apprehension  of  the  serious  evils  growing  out  of  the  overcrowded  and 

congested  condition  of  our  cities;  it  will  dispel  the  isolation  of  countr}' 
life,  and  it  will  assure  happy  homes  with  pure  air  and  elbow  room  for 

a  larger  element  of  our  population.  A  large  majority  of  the  people 
will  be  directly  benefited  by  the  improvement  of  the  roads.  It  mav 

be  a.sserted  that,  as  the  greater  number  of  the  people  live  in  the 

country  raid  as  the  agricultural  interests  are  more  directl}'  benefited 

by  good  highwa3's,  it  is  l)ut  just  that  thev  should  bear  the  ])urden 
of  their  cost  and  maintenance.  It  nmst  not  be  overlooked,  however, 
that  the  cities  are  the  centers  of  commerce  and  wealth,  the  focus  points 

of  all  public  roads,  and  that  they  are  sustained  principally  by  this 

rural  population.  They  should,  therefore,  bear  their  part  in  main- 
taining adequate  means  of  intercommunication.  As  the  whole  people 

are  benefited  b}-  improved  roads,  all  should  share  the  burden  of  their 
cost  and  maintenance.  The  plan  of  depending  upon  the  lural  districts 
alone  to  ])rovide  duraVde  highways  has  signally  failed. 

REASONS    FOR    LACK    OF    I'ROORFSS    TX    ROAP    r.riI.I)IN<;. 

That  we  have  hei-etofore  madi'  no  sulislantial  i»rogress  in  road  build- 
ing may  l)e  attributetl  to  several  causes. 
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First.  The  cxccllcno^  and  lapid  development  of  our  mil  way  systems, 

and  our  extensive  wat'erways. 

Second.  Our  lon^"  familiarity  with  Inul  roads  and  the  indifl'erence  of 

those  in  char^ie  of  highway  atl'airs. 
Third.  The  lack  of  appreciation  of  the  social,  commercial,  and  eco- 

nomic value  of  oxxkI  roads,  and  the  fear  of  increased  fixation  on  the 

part  of  the  rural  jx)pulation. 

Fourth.  The  wasteful  and  ineffective  system  of  requirin*^  personal 

service  of  the  rural  population  on  the  hitrhwaj's. 
Fifth.  The  lack  of  general  authority,  intelligent  supervision,  pro- 

visions for  equitably  distributing  burden  of  cost,  and  business  methods 

in  highway  construction  and  maintenance. 

STATE    AND    NATIONAL   AID. 

Tlie  experience  of  Europe  in  road  improvement  shows  that  the  high- 
ways should  be  taken  as  much  as  possible  out  of  the  hands  of  local 

authorities  and  be  administered  bv  the  State  govornmonts.  Washing- 

ton  rcconnuended  in  a  letter  to  Patrick  Henry  that  the  roads  of  Vir- 

ginia be  taken  awa}^  from  the  control  of  th<3  county  courts  and  be 
placed  under  the  State  authorities.  Alexander  ILuuilton  was  an 

enthusiast  on  the  subject  of  road  improvement,  and  recognized  thor- 

oughly that  roads  left  to  local  authorit}^  w^ould  never  be  satisfactorily 
built  or  extended. 

The  Stat4:^s  of  ̂ Massachusetts,  Now  York,  New  Jersey,  and  Connecticnifc 

have  made  the  greatest  progress  in  the  ptu'manent  improvement  of  their 
hiohwavs.  The  administration  of  the  roiul  affairs  of  these  States  is  in 

the  hands  of  comix^tent  State  commissions  of  engineers.  The  roads 

are  construct'Cd  luider  what  is  known  as  the  State-aid  plan,  the  cost 
being  apportioned  to  the  State,  the  county,  and  the  local  district,  thus 

insuring  proper  system,  su[X}rvision,  construction,  and  maintenance, 

and  giving  the  people,  in  return  for  money  expended,  good  public 

roads,  which  the}"  welcome  with  growing  appreciation.  There  seems 
to  be  an  increasing  sentiment  in  Middle  AVestern  States  in  favor  of 
State  and  National  aid  in  permanent  road  building.  Replies  to  direct 

inquiries  in  a  majority  of  the  counties  in  Iowa  and  Missouri  ha\'e  in 
nine  cases  out  of  ten  been  favorable  to  this  phin.  Pnictical  experience 
in  the  older  States  has  demonstrated  that  State  administration  and  aid 

in  highway  construction  is  a  great  step  toward  the  solution  of  the  road 

problem.  The  Government's  work  for  good  roads  at  present  is  merely 
educational  and  experimental.  It  is  now  claimed  by  some  that,  if  the 
Government  can  aid  railways  and  waterways,  and  construct  carriage 
drives  through  the  National  parks  and  reserves,  and  wagon  roads  for 
Porto  Rico  and  the  Philippines,  there  is  no  satisfactory  reason  why  it 

ma}"  not  lend  aid  to  the  improvement  of  the  highways  in  the  States,  espe- 
cip.lly  the  principal  postal  roads,  thereby  advancing  the  commercial, 

agricultural,  in'^^'istrial,  social,  and  educational  interests  of  the  people. 
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It  is  iinpossihh'  in  aiiv  Stale  (<>  j)r<)\  i<l<'  a  lit  sy.stciii  of  lii^^liways  l)y 

tlic  action  of  hoai'ds  wliicli  lia\ c  only  hx-al  aiitlioi'ity,  and  wliicli  arc 

necessarily  swaytMl  hy  local,  if  not  individual,  intcrcHts.  No  jifocxl  s3's- 
tcni  of  roads  liascxci*  Itccn  developed  except  under  aiitliorily  lod;^cd 
in  tii(^  hands  of  some  central  administration.  rnd<'r  any  otli<'r  systtMii 

"Nve  may  expect  at  i)est  occasional  e-ood  I'oads,  whicli  will  serve  only  the 

needs  of  thos(»  who  pay  for  tluMU,  whih^  the  })oorer  or  less  entei'[)risinj^ 

couununili(^s  which  may  lie  ou  either  iuind  will  do  little  oi-  nothiii'^-  to 

improve  the  roads.  The  principhi  of  the  "State-aid  plan''  is  worthy 
of  strone-  commendation  to  tlic  States  of  the  Middle  West,  ])ut  not  to 

tin*  exclusion  of  all  otlu^r  means  of  sccurinf^  road  })etterment.  W'liihi 
in  any  ease  competent  State  supervision  seems  necessary  to  insure 

uniformity,  and  to  esta])lish  at  least  a  minimum  standard  for  roads, 
there  may  be  at  the  same  time  provision  in  the  road  laws  of  each  State 

permitting  localities,  counties,  or  districts  to  provide  for  highw-ay 
construction  by  direct  taxation,  issuance  of  bonds,  private  subscrip- 

tions, or  other  means,  and  to  build  or  contract  for  building  their  roads 

under  general  State  supervision. 

Illinois,  bv  legislative  enactment,  has  named  aconmiission  to  inquire 

into  road  conditions  in  the  State,  and  also  into  the  merits  of  the  State- 
aid  plan,  and  if  it  is  approved  to  prepare  a  bill  embodying  the  principles 

thereof  and  making  the  same  applicable  to  the  conditions  in  that  State, 

and  to  re}X)rt  the  same  to  the  next  general  assembl}'.  The  platforms 
of  both  political  parties  in  the  State  of  Iowa  in  the  last  campaign 

contained  planks  favoring  this  modern  road  legislation.  The  good- 

roads  associations  of  the  Stat-es  of  Arkansas  and  Minnesota,  strongl}' 
sup|x>rt-ed  b}^  popular  sentiment,  have  prepared,  and  will  submit  to 

their  respective  State  legislatures,  measures  embod3^ing  the  essential 
features  of  this  modern  road  legislation.  Other  States  are  contem- 

plating similar  action. 
ANTIQUATED   METHODS. 

The  system  under  which  the  public  roads  are  managed  in  the  States 
of  the  Middle  West  is  antiquated  and  wasteful,  each  year  repeating 

the  experience  of  the  one  ])efore  in  expenditure  of  money  and  labor 

with  no  permanent  good  accomplished.  The  sum  of  money  practically 

wasted  undc^r  present  methods  in  the  attempt  to  maintain  passable 
roads  would  cause  alarm  in  any  other  business  of  such  proportions, 

public  or  private,  and  would  call  for  the  most  radical  and  prompt 
reform. 

There  are  in  the  Stat4'  of  Iowa  l()(),2r)7  miles  of  pu])lic  roads, 
including  1,031J  miles  of  macadam  and  gravel  roads,  the  remainder  being 

common  earth  roads,  of  which  about  one-fourth  are  principal  roads. 

These  roads,  judging  from  the  last  year's  expenditure,  cost  the  people 
of  the  State  the  sum  of  Jj>2,(>.'^»0,<MKi  annually,  \\ith  the  exception  of 
the  1,039  miles  of  improved  roads,  of  \\hich  there  is  no  complaint, 
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ovcrv  year  there  are  periods  of  at  least  three  luonth.s'  duration  when 
these  roads  are  very  bad,  at  thnes  almost  impassable.  For  tiic  past 

two  years  a  season  of  ̂ 'ood  roads  has  been  the  exception  in  that  State. 
During-  the  wint^n-  and  sprint^  of  1903,  movement  of  i^rain  and  other 
products  from  the  farms  to  the  elevators  and  stations  was  almost 
suspended  for  weeks  at  a  time. 

Missouri  has  a  total  road  mileage  of  80,946  miles,  of  which  1,202 
miles  are  macadam,  gravel,  or  slag  roads  (PL  LVI,  tig.  1),  while  the 
remaining  portion  are  the  natural  dirt  roads  common  to  the  section. 
The  people  of  the  State  spend  about  $1,060,000  on  the  roads  and 
highways,  and  as  a  result  they  have  rough,  bad  roads  in  a  large  i)art 
of  the  State  all  the  time,  and  muddy,  nearly  impassable  roads  at  least 

one-third  of  the  year.  This  showing  for  Iowa  and  Missouri  fairly  illus- 
tmtes  the  methods  and  results  under  the  present  management  of  roads 
and  highways  in  the  other  States  of  the  Middle  West.  If  the  money 
and  labor  expended  each  year  on  highways  without  permanent  results 
were  used  under  competent  State  supervision,  it  would  revolutionize 
road  making  in  these  States  and  bring  astonishing  results  within  a  few 

years. ROAD   LAWS   AND    CONDITIONS   IN    SEVERAL    STATES. 

The  road  laws  of  the  States  of  the  Middle  West  as  a  rule  follow  the 

old  time  models,  ̂ yith  here  and  there  special  acts  permitting  the  con- 
struction of  ixirmancnt  roads  by  petition  at  the  cost  of  the  owners  of 

abutting  propert3\  In  some  instances  the  county  or  township  boards 

ha^'ing  charge  of  road  matters  may  macadamize  or  surface  a  particular 
piece  of  road  or  a  strip  that  is  extremely  bad,  provided  thev  can  defray- 
the  cost  from  the  general  road  fund.  In  some  cases  enactments  enable 

the  township  and  the  county  to  share  with  the  adjoining  propert}'  the 
cost  of  the  construction  of  some  special  stretch  of  highway.  Though 

there  are  such  exceptions  as  those  just  noted,  still  the  old-time  sloven  1}^ 
and  wasteful  methods  are  in  nse  in  most  of  tlie  road  districts,  including 
the  old  feudal  method  of  ordering  out  the  hands  to  work  the  roads, 
generally  under  an  inexperienced  and  incompetent  overseer.  There 
is  probably  no  otlier  feature  wdiich  has  done  so  much  to  maintain  the 

low  state  of  road  making  as  the  forced-labor  sA^stem.  It  has  bred  a 
shiftless  method  of  work  which  has  led  our  people  to  look  upon  road 
building  as  a  farce.  There  is  no  situation  in  which  the  citizen  makes 
so  unsatisfactory  an  appearance  as  when  he  is  endeavoring  to  make 

the  least  possible  amount  of  labor  count  as  a  day's  work  on  the  high- 
Tv^ays  of  his  district.  Iowa  by  a  recent  law  has  enlarged  her  road  dis- 

tricts to  the  limits  of  her  townshi})  lines,  abolishing  the  forced-labor 
system,  and  requiring  all  road  taxes  to  be  paid  in  money.  This  is  a 
most  commendable  step.  The  new  law  will  create  a  substantial  road 
fund  in  all  the  counties  in  the  State,  and  if  the  next  legislature  will 
follow  this  with  enactments  under  Avhich  this  monev  may  be  properly 
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Fig.  1.— The  Joplin,  Mo.  Special  Road  District  Committee  Inspecting  the  Fine 
Roads  Constructed  of  Mining  Slag  Under  Their  Supervision. 

[Tlicrc  ari'  iiliout  100  m\]r<  ni  \hvsv  roiuls.  Jmiit  at  a  cost  oi  about  sl.'iO.UOO.] 

Fig   2.— Junction  of  Chester  Levee  and  Bemis  Roads,  near  Jackson.  Tenn. 

[Tliis  road  was  built  of  iiovaculiic  jjravi'l,  >lii|>|>«'«l  irom  i|nMrric>.  in  Illinois  by  S)ii)in«-I  Lancaster. 

riiy  riiKiiu-er.  at  a  cost  of  S:i..'i«iU  |H'r  mile] 
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iind   inlrllioiMilly   cxpfiulcd    ̂ v('   s1i:l11    S((*  si   hcoiiuiiiio-   nuidc   in   road 
improvoinonl  in  tliut  State. 

Missouri  dovotcs  :i  jxntioii  of  Ikm-  saloon-license  nionoys  to  the 

piMinaiuMil  in4)rov(Mnont  of  the  hij^hways,  and  a  few  counties  are 

making-  iavora)>l(^  ])rorrross  in  permanent  road  extension.  There  are 

ani])le  i)rovisions  iji  her  statutes  for  the  l)uildintr  of  macadam  I'oads, 

th(>ir  principal  defect  heino-  that  they  require  a  petition  from  a  majority 
of  the  al)uttino-  landowners,  upon  whom  is  laid  the  entire  burden  of 
cost  of  the  improvement. 

Owino'  to  the  large  area  of  rich,  deep  alluvial  soil,  Illinois  is  said  to 

have  worse  road  conditions  in  wet  seasons  than  an}'  other  State  in  the 

Union.  (lood  materials  for  making  roads  arc  not  ver}'  liberally 

dill'used  over  the  Stat<^,  and  it  has  not  yet  solved  the  diflieulties  of 
highway  improvement.  A  large  share  of  her  ̂ )34G, 000,000  worth  of 

farm  products  raised  annually  must  be  hauled  through  the  mud.  It  is 

contidcntl}'  expected  that  the  new  commission  already  referred  to  will 
present  to  the  next  legislature  a  road  measure  which  will  receive  its 

approval  and  thus  inaugurate  a  State  system  for  the  improvement  of 

the  highways.  A  recent  enactment  provides  for  the  preparation  of 
road  material  in  the  State  penitentiaries  for  use  by  the  counties. 

There  are  large  deposits  of  a  gravel,  known  as  "novaculite,''  in  the 
southern  portion  of  Illinois,  which  is  an  excellent  road-making 

material.  The  streets  of  the  city  of  Jackson,  in  Madison  Count}', 
Tenn.,  are  paved  with  it,  and  the  county  has  constructed  about  7  miles 

of  public  road  of  the  same  material  (PI.  LVI,  fig.  2).  This  mileage  will 

be  e:^d:ended  at  the  opening  of  the  spring  season,  as  the  count}'  has 
arranged  for  the  issuance  of  bonds  for  some  ̂ 300,000  for  the  improve- 

ment of  its  roads.  About  1 ,000  yards  of  road  constructed  of  this  material 

was  built  at  Jaclvson  by.  the  operators  on  the  Illinois  Central  good-roads 
train  in  the  spring  of  1901.  It  has  endured  heavy  and  constant  travel 
and  traffic,  and  is  at  this  date  in  perfect  condition,  having  so  far 

required  no  repairs.  There  is  no  road-making  material  within  con- 
siderable radius  from  eJaclvson,  while  a  deep  alluvial  clay  soil  similar 

to  the  black  soil  of  Illinois  has  to  be  dealt  with  in  road  making. 

They  prepare  the  founcLition  by  proper  grading  and  thorough  rolling 
with  a  steam  roller.  The  first  course,  which  is  of  common  river 

gravel,  is  shipped  in  from  a  distance  of  60  or  -75  miles.  This  is  put 
on  about  4  inches  thick  and  rolled  down  to  about  3.  Then  a  layer  of 

about  1  inches  of  novaculite  is  spread  on  and  rolled  to  about  3  inches, 
makincr  the  full  thickness  of  the  roadbed  about  0  inches.  These  roads 

are  constinic4:ed  with  easy  grades,  12  to  IG  feet  in  width,  and  at  an  aver- 
age cost  of  about  ̂ 3,000  per  mile.  It  is  a  singular  fact  that,  while 

Illinois  complains  of  lack  of  material,  Tennessee  can  buy  and  ship 
road  material  from  that  State  and  ])uild  durable  roads  on  a  similar  soil, 
and  that  within  a  reasonable  cost. 
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Kansas  has  Imilta  miiulKTof  iniU'sof  niacadain  rouds  in  the  vicinity 
of  her  penitentiary  l)y  iitilizini(  her  convict  hibor.  Special  road  hiws 
authorize  counties  and  districts  to  construct  permanent  roads,  and 

provide  that  their  cost  shall  l>e  e(|uitii]>ly  prorated  upon  the  county, 

the  road  district,  and  the  aljuttint,'-  property. 
Tiie  friends  of  road  itnproveuuMit  in  Minnesottiare  nuich  encourai^ed 

over  the  i)assat4'e  by  their  senatti  of  a  hill  providinj*'  for  a  State  hoard  of 
highway  commissioners,  and  for  a  State  tax  of  one-twentieth  of  a  mill 

(in  addition  t-o  the  general  road  tax)  to  Ixi  used  in  paying  one-third  of 
the  cost  of  road  improvement  by  the  State,  the  remainder  to  be  paid 
by  the  counties  and  local  districts.  The  main  highways  are  to  be  under 

the  control  and  supervision  of  this  lH)ard.  It  is  exf)ected  that  this  bill 

will  become  a  law  at  the  next  session  of  the  legislature.  There  is  a 

limited  mileage  of  su])sbintialaud  IxMiutiful  maciulam  and  gravel  roads 

in  this  State,  especiallv  in  the  counties  of  Hennepin  and  Ramsey,  in 
which  are  situated  the  cities  of  Minneapolis  and  St.  Paul  (Pis.  I^VII 

and  LVIII).  There  are  line  quarries  of  granite,  limestone,  and  slate 

rock,  all  very  good  mat-erial,  in  various  parts  of  the  State.  An  excel- 
loiit  (juality  of  gravel  is  plentiful  along  the  numerous  streams  and  is 

frequently  found  in  extensive  deposits.  Minnesota,  like  the  Dakotas, 

Nebraska,  and  Kansas,  has  an  advantage  over  some  other  States  by 

reason  of  the  vast  ar(^a  of  level  prairies,  with  a  kind  of  soil  which  com- 

pacts well  and  ati'ords  perfect  natural  roads  for  nearly  all  the  3'ear. 
But  in  long  wet  seasons  the}'  become  indeseribabl}"  bad,  and  frequently 
im})assablc.  With  such  natural  road  advantages,  these  States  could 

build  under  State  cooperation  surfaced  roads  alongside  nature's  roads 
and  have  ideal  highwa3'S  at  all  seasons. 

Arkansas  presents  every  variety  of  road  condition,  from  the  moun- 
tainous and  rugged  to  the  level  and  swampy.  She  has  every  kind  of 

road-making  material  in  abundance,  and  well  distributed.  The  State 
is  making  creditable  progress  in  roa<l  building,  and  the  last  legislature 
considered  with  favor  a  State-aid  measure  similar  to  the  New  York 

law.  It  was  introduced  too  late  in  the  session  for  linal  action,  but  it 

seems  reasonably  certain  to  become  a  law  at  the  coming  session. 

KOAD   MATERIAL. 

A  quality  of  limestone  rock  similar  to  that  of  which  the  excellent 

turnpike  roads  of  Kentucky,  Tennessee,  southern  Ohio,  and  Indiana 

are  constructed  is  widel}^  scattered  over  the  States  of  the  Middle  West, 
and  nearly  all  the  macadam  roads  are  built  of  this  class  of  rock  with 
satisfactorv  results.  Trappean  rock  is  found  in  southern  Missouri 

and  Arkansas.  There  are  rocks  with  fine  road-making  qualities  in  all 
the  States,  but  not  generally  distributed.  Gravel,  limestone,  mining 
slag,  and  other  materials  may  be  expected  to  lie  immediately  contiguous 

to  the  roads  or  to  require  at  most  a  short  haid  b}^  rail  or  water. 
Experiments  have  been  made  with  burnt  or  vitrified  clay  or  ballast 
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"Nvitli  soiih*  [)i'()mls<^  of  success.  Tlicrt^  iii'c  no  oil  roads  in  lliis  scclioii, 

and  it  is  not  l)cli(>\'c(l  dial  llicv  could  he  nia-dc  successful,  on  ncconnt 

of  iidverso  soil  and  <liniati<'  coiidilions. 

Ljirc'o  areas  of  the  Inoad  lands  of  the  Mississi[)j)i  ValU'V  arc  without 
any  road  material.  This  r<'ndei*s  road  niakin;^  iuor(^.  dillicult  and 
oxpcnsi\  (\  Hut  jis  a  ruU^  it  will  )>c  found  that  the  in<'rcascd  cost  of 

nialerial  is  oil'sct  hv  Iho  los.soned  expense  of  ̂ '•radinL^,  on  account  of  the 
h^V(d  chara^'tor  of  the  lands.  It  is  the  rare  exception  when  siitisfactory 
road  material  can  not  l>e  secured  where  dcsire<l  at  a  price  to  justify  its 

transportation,  either  hy  rail  or  hy  water.  In  the  ̂ \r iter's  work  in 
these  States,  involving  careful  investigation  and  study  of  the  conditions, 
he  has  not  yet  found  an  ohstiicle  to  highway  improvement  which  could 

not  be  overcome  1)y  the  application  of  earnest,  intelligent  effort. 

ROAD   CONSTRUCTION. 

The  science  of  road  building,  as  evolved  from  long  experience  in  the 

countries  of  Europe  and  in  many  of  our  older  States,  is  applica})lc  to 
the  conditions  in  the  iVIiddle  West.  In  fact  they  are  in  position  to 

proHt  by  the  experience  of  other  States,  to  take  advantage  of  modern 

machineiy  and  processes,  and  to  ])uild.  highways  wdth  much  greater 
rapidity  and  at  much  lower  cost.  In  this  connection,  it  imij  be  stated 

that  it  is  impossible  to  gather  any  data  that  w^ill  yield  an  accurate  idea 
of  the  cost  of  building  macadam  or  gravel  roads.  There  is  such  a 

small  aggregate  mileage  of  improved  roads  in  this  part  of  the  countrv, 
and  the  construction  has  been  under  such  diverse  conditions,  that  any 
positive  statement  of  cost  would  l>e  misleading  and  tend  to  confuse 
rather  than  to  inform. 

The  following  statement  from  Mr.  George  W.  Cooley,  county  engi- 
neer of  Hennepin  Count}^  Minn.,  will  give  some  practical  ideas  as  to 

construction  and  cost. 

We  have  built  in  this  county  about  150  miles  of  gravel  and  10  mile^  of  macadam 
roads  in  the  past  five  years.  Our  gravel  roads  are  10  to  16  feet  wide,  6  to  8  inches 
thick,  and  cost  $700  to  $2,000  per  mile,  depending  on  distance  material  in  hauled. 

We  put  on  our  gravel  roads  from  I84  to  30  cubic  yards  i>er  station  of  100  feet,  or  1,000 
to  1,700  cubic  yards  per  mile.     We  do  not  roll  the  roads  until  they  are  from  one  to 

three  months  old,  i»ref('rring  to  consolidate  by  travel  and  roll  when  settled  by  traffic. 
Some  items  of  cost  are  as  follows: 

I\t  cubic  yard. 

Gravel  in  j»it     $0.  10 
Loading   10 

Haulint:   -•"> 
Distributing  and  dressing  r< >a(l   10 

Total  per  cul)ii;  yard  delivered  < >n  work   55 

This  makes  the  cost  $550  to  $9.*^5  per  mile  for  one-mile  haul. 
Our  macadam  roads  are  built  12  to  18  feet  wide  and  cost  $3,000  to  $5,000  per  mile. 

They  are  constructe<l  as  follows:  One  layer  of  2-inch  broken  stone  4  inches  thick, 
watered  and  rolled;  then  2  inches  of  gravel  bin<lcr,  watcr«><l  an<l  mllcd;  tiicn  4  inches 
of  broken  stone,  1  to  U  inches  in  size,  wat4*red  an<l  rolled;  then  2  inches  of  gravel 
for  wearing  surface,  watered  an<l  rolle<l. 
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Toclmical  kno\vledt>'o  of  the  method  of  construction  and  estimated 
costs  of  the  dilierent  elements  of  the  work  may  })e  easily  obtained 
from  ])ulletins  issued  by  thcOfiice  of  Pul)lic  Koad  huiuiries,  and  from 
several  eno;ineering  works  upon  the  subject  found  in  pu))lic  li)>rarie.s. 

A    FEW    SUGGESTIONS. 

It  is  desirable  for  many  reasons  to  preser\  e  the  natural  di  rt  road  along- 
side and  parallel  to  the  surfaced  road  where  possil>le. 

It  seems  w^ise  to  recommend,  particularly  for  level  country  where 
material  is  scarce,  the  building  of  macadam  and  gravel  roads  from  8  to 

10  feet  wide.  Some  will  say:  ''These  roads  are  not  wide  enough. 
How  will  two  loads  of  hav  pass  on  an  8-foot  roadT'  The  answer  is: 
''Two  loads  of  hay  seldom  meet;  usuall\'  both  are  going  to  the  same 
market  at  about  the  same  time;  so  it  is  useless  to  construct  a  road  to 

meet  a  condition  which  seldom  arises."  Of  course,  these  widths  are 
onlv  for  strictly  country  roads,  upon  level  lands  where  it  is  easy  to 

turn  out.  On  main  highwaj's,  where  travel  is  extensive,  a  width  of 
at  least  10  feet  should  be  maintained. 

In  these  States  it  might  be  well  that  the  vagrancy  laws  should  have 
stricter  enforcement,  and  that  tramp  and  prison  lalwr  be  employed 
upon  the  roads  and  in  the  preparation  of  material. 
A  common  but  erroneous  impression  prevails  that  when  a  road  is 

once  macadamized,  graveled,  or  surf aced  with  an 3'  hard  material,  it  is 
then  finished  and  must  endure  for  ever.  An  improved  road  needs 
constant  attention,  and  unless  this  is  given  in  a  systematic  manner  like 
the  railroads  the  road  will  rut,  ravel,  disintegrate,  and  go  to  ruin. 
Ivailroads  build  and  l)allast  their  roadwavs  to  the  highest  standard  of 

perfection,  then  emplo}"  section  men  to  keep  up  ever}-  mile. 

EDUCATIONAL   AVOKK. 

The  OfEce  of  Pu])lic  Koad  Inquiries  has  done  a  great  deal  of  experi- 
mental and  educational  work  in  the  States  of  the  Middle  West.  A 

number  of  object-lesson  roads  have  been  constructed  under  direction 
of  expert  road  engineers  sent  out  by  the  Department  of  Agriculture. 
Schools  of  instruction,  or  conventions,  have  been  held  in  connection 
therewith.  Much  of  the  present  interest  awakened  is  the  result  of 

these  efforts.  Many  bulletins  treating  the  difi'erent  phases  of  the  road 
subject  in  a  practical  and  instructive  manner  have  been  freelv  dis- 

tributed to  individuals  showing  interest.  But  there  is  still  a  great  deal 
of  work  to  be  done  in  tlie  way  of  education  and  experiment  to  make 
the  people  acquainted  with  the  science  and  art  of  highway  building,  so 
that  they  will  appreciate  the  fact  that  good  roads  mean  much  in  the 
social,  religious,  and  intellectual  development  of  their  communities, 
and  rest  upon  a  deeper  foundation  even  than  the  demands  of  commerce 
and  aoTiculture. 



eONSlMPIlON  OF  (OTTON  IN  THE  COTTON   STATES. 

r>y  J.  L.  Watkins, 

Cotton  Expert,  Bureau  of  Statistics. 

BEGINNINCI    OF    MANUFACTUllE    OF   C'OTTOX. 

The  South  began  the  manufacture  of  cotton  at  a  very  early  date, 

and.  although  Beverl}',  ̂ Mas.s.,  in  credited  with  the  distinction  of  building 
the  tirst  cotton  mill  in  the  United  States  (iTsT),  the  historical  records 

of  South  Carolina  show  that  during  the  same  3'ear  a  small  mill  was 
erected  on  James  Island,  near  Charleston.  Three  3^ears  later  (ITl)O) 
a  mill  was  put  in  operation  near  Statesburg,  S.  C,  equipped  with 

''ginning,  carding,  and  other  machines,  driven  1)}'  water,  and  also 
spinning  uiachines  with  84  spindles  each,  with  ever\^  necessary  article 

for  manufacturing  cotton.''  ̂ * 

EARLY   DOMESTIC   MANUFACTURE   OF   COTTON. 

Prior  to  1787  the  domestic  manufacture  of  cotton,  stimulated  ])y 

the  results  of  the  Revolution,  was  extensivel}^  carried  on  among  the 
Southern  planters.  Thomas  Jefferson,  in  a  letter  to  M.  De  Warville 

in  1786,  says:  "The  four  southernmost  States  make  a  great  deal  of 
cotton.     Their  poor  are  almost  entirely  clothed  in  it  in  winter  and 
summer. 

V  b 

There  are  no  trustworthy  statistics  showing  the  domestic  consump- 
tion of  cotton  in  the  Southern  States  during  the  lirst  half  of  the  past 

century,  but  it  is  quite  certain  that  practically  the  entire  slave  popu- 
lation, as  well  as  the  poorer  cla&s  of  whites,  continued,  as  during  the 

period  alluded  to  by  Mr.  Jefferson,  to  be  clothed  in  homespun  cotton. 

Even  at  the  beginning  of  the  civil  war  almost  ever}'  well-regulated 
plantation  in  the  South  had  its  equipment  of  spindles  and  cards  and 
looms.  The  same  may  be  said  of  the  homes  of  the  poorer  white  people 

of  those  da3's.  Just  how  much  cotton  was  consumed  in  this  manner  is 
unknown.  In  1800  the  production  of  cotton  in  the  United  States  was 

estimated  at  35,00^),rM;)0  pounds,  of  which  17,800,000  were  exported. 

The  quantity'  manufactured  in  the  whole  country  exceeded  8,000.000 
pounds,  or,  say,  3o,5r)5  ])ales  (2'J5  pounds  each),  only  a))Out  ''500  of 

which  were  consumed  in  regular  establishments."''     As  the  "regular 

<' Bishop's  History  of  Anu'rican  Manufactures. 

''Jefferson's  Writin<,'s,  edited  l»y  H.  A.  Washington. 
^Gallatin's  Report  on  American  Manufactures,  April,  1810. 
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establishments''  iilluck'd  to  were  located  in  the  New  England  States, 
about  7,887,000  pounds  nuist  have  been  consumed  in  the  domestic 
manufactures  of  the  Southern  States. 

HOUSEllOLO    MANUFACTiniES    IN    1810. 

In  regard  U)  household  manufactures  in  ISIO,  (iallatin  says  that  by 

far  the  greater  part  of  the  cotton,  flax,  and  woolen  goods  was  manu- 
factured in  private  families,  mostly  for  their  own  use  and  partly  for 

sale.  *'  The  articles  made  were  i)rincipall3^  coarse  cloth,  flannel,  cotton 
stuffs  and  stripes  of  every  description,  linen,  and  mixtures  of  wool  with 
flax  and  cotton.  Information  received  from  every  State  showed  an 

extraordinary  increase  duritig  the  last  two  yeai-s,  and  rendered  it 
probable  that  alx)ut  tw^o-thirds  of  the  clothing,  including  hosiery, 
house  and  table  linen,  worn  and  used  by  the  inhabitants  of  the.  United 

States  outside  of  the  cities,  was  the  product  of  family  manufactures." 
In  the  lower  counties  of  Virginia,  throughout  North  Carolina,  and  in 

the  upper  counties  of  South  Carolina  and  Georgia,  almost  the  whole 

suuuner  clothing  of  all  classes  was  of  household  manufa-cture,  and  the 
slaves  were  entirely  clothed  in  that  manner.  In  illustration  of  the 

common  use  of  homespun  at  this  i^eriod  it  is  stilted  that  of  1,500  per- 
sons attending  a  militia  review  in  North  Carolina,  less  than  40  wore 

anything  but  homespun.'^  Statistics  also  show^  that  in  1810  the  manu- 
factured products  of  Virginia,  the  Carolinas,  and  Georgia  exceeded 

in  quantity  and  value  those  of  all  the  New  England  Stat^^s.  Georgia, 

witli  a  white  population  of  145,414  ixii'sons,  manufactured  in  1810  more 
yards  of  various  cloths  and  stuffs  than  Khode  Island  with  all  of  its 

manufacturing  establishments.  In  Virginia,  t\\e  cotton  goods  of  house- 
hold manufacture  amounted  to  3,007,255  yards;  in  North  Carolina,  to 

7,37(),154  (blended  cloths);  in  South  Carolina,  to  3,083,188;  in  Georgia, 

to  3,0)88,534;  in  Tennessee,  to  1,790,514;  in  Mississippi,  to  342,472;  and 
in  Louisiana  to  133,180.  In  addition  to  this,  1,272,322  yards  of  mixed 

cotton  goods  w^ere  manufactured  in  Virginia  and  108,627  yards  in 

South  Carolina.  In  Georgia  3,148  yards  of  cotton  goods  were  manu- 
factured in  cotton  mills.  * 

EFFECT    OF   THE    EMBARGO    ON    DOMESTIC   MANUFACTURES. 

The  embargo  laid  upon  foreign  commerce  during  Jefferson's  and 
Madison's  Administrations,  and  which  resulted  in  such  a  remarkable 
development  of  the  cotton  industry  in  the  New  England  States,  also 

had  a  stimulating  effect  in  the  South.  The  South  Carolina  Homespun 

Company,  with  a  capital  of  $30,000,  was  organized  at  Charleston  (1808) 

to  promote  the  manufacture  of  common  domestic  fabrics,  and  4,000 

people  attended  the  laying  of  the  corner  stone  of  "the  tirst  editice  on 

"Bishop's  History  of  American  Manufactures. 
6  Digest  of  Manufactures,  Report  of  Secretary  of  Treasury  to  Senate,  January,  1814. 
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u  lari^'o  scale,  inllial  pari  of  (he  I'liioii,  dcNolcd  to  domestic maiiii- 

factur(\""  Two  vcars  lalci-  11m>  Inion  Maniit'jicturiu^  Conipimy,  of 
]\Iarvlai»d,  incorponittMl  with  a  capital  of  ̂ 1,000,000,  (»roctod  two  cotton 

mills,  run  hy  wa(cr  powcM',  on  the  l*al4i|)sco  River,  10  miles  from 
lxil(imori\and  adjoiniu'^'-  the  mills  owncnl  ))y  th(i  KUicotls.  The  year  fol- 

lowing^ (1^*"^1^0  ̂ '^*^'  Wiishin<4ton  Manufactiirin<,^  (yom})any,  with  ̂ 100,000 
cai)i(al,  built  ii  water-power  mill  5  mil(\s  from  Baltimore,  at  Jones  Falls. 
The  same  year  (1811)  a  cotton  mill  was  built  on  Upton  Creek,  in  Wilkes 
County,  Ga. 

MANUFACTURING    IN   THE    SOUTH    DISCOURAGED. 

Hut  in  spite  of  the  occasional  l)uilding  of  a  cotton  mill,  manufactur- 

ini,'"  was  not  encourao^ed  by  many  of  the  leading  citizens  of  the  South. 
Pearly  in  his  career  Mr.  Jefferson  had  discouraged  it,  believing  that 

tlie  people  would  be  happier,  more  virtuous,  and  prosperous  in  the 

pursuit  of  agriculture  than  they  could  be  with  the  vices  and  evils  of 

manufacturing  towns  in  their  midst.  ̂   The  tariff  laws  then  in  force 
intensified  the  opposition  to  this  branch  of  industrj^,  and  John  Ran- 

dolph, in  a  speech  in  the  House  of  Representatives  (April,  1824), 
declared  that  if  there  was  no  other  obstacle  the  climate  was  against  it; 

and,  that  if  w^e  w^ere  to  build  up  manufactures  on  the  English  system 

we  should  have  3^ellow  fever  "not  in  August  merely,  but  from  June 
to  Januar}^  and  from  January  to  June."  When  the  foundation  of  a 

cotton  mill  was  laid  at  Moore's  Mill,  near  Athens,  Ga.,  in  1827,  the 
editor  of  the  local  paper,  in  noting  this  important  event,  says: 

A  sense  of  safety  and  independence  combined,  doubtless,  with  an  expectation  of 
profit  has  urged  gentlemen  to  an  undertaking  against  which  their  political  convic- 

tions are  at  war.  And  we  are  authorized  to  stat€  that  these  sentiments  have  by  no 
means  undergone  a  change;  that  their  project  is  certainly  not  to  give  countenance  to 
a  system  which  they  have  always  denounced,  but  it  is  to  be  regarded  as  a  measure 
unquestionably  defensive. 

Later  on,  the  project  for  a  manufacturing  company  with  joint  stocky 

incorporated  and  privileged  by  the  State  of  ̂ laiyland,  w^as  very  much 
opposed;  and  the  doctrine  that  it  was  better  to  buy  of  Europe  and 

India  was  Avidely  spread. *-" 

COTTON   MANUFACTURING    ESTABLISHMENTS,    1800-1820. 

During  the  twenty  j^ears,  from  1800  to  1820,  inclusive,  there  had 
been  incorporated  under  existing  State  law\s  in  the  Southern  States  42 
cotton  mills.     Eleven  of  these  mills  were  in  Mar^dand,  3  of  wdiich 

"Bishop's  History  of  American  ^Manufactures. 
^Jefferson's  Notes  on  Virginia.  ]Mr.  Jeffersou  subse(iuently  clianged  his  views  on 

this  subject.  In  1816,  in  a  letter  to  Bcnjannn  Austin,  of  Boston,  lie  writes:  "Exj>e- 
rience  has  taught  me  that  manufactures  are  now  as  necessary  to  our  independence  as 
to  our  comfort." 

^-White's  Memoir  of  Slater,  1836. 
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manufactured  cotton  yarns,  i  cotton  twiwt,  and  7  piece  goods,  cotton 

checks,  stripes,  plaids,  tickini;s,  shirtings,  and  sheetings.  Three  mills 
in  Virginia,  1  in  Kortli  Carolina,  and  3  in  South  Carolina  spun  cotton 
yarns.  In  Georgia  1  mill  made  cotton  cloths;  and  in  Tennessee  3 
mills  made  shirtings,  sheetings,  cassinets,  and  other  cotton  fabrics,  1 

cotton  yarns,  and  1  cotton  rolls.  In  Kentuck}^  there  were  18  iiiills — 
13  of  which  made  cotton  yarns,  1  cotton  bagging,  and  4  cotton  cord- 

age, cassinets,  and  mixeil  cotton  and  woolen  goods." 
The  returns  of  the  Fourth  Census  (1820),  which  did  not  include  any 

manufacturer  of  a  domestic  or  household  character,  give  the  number 

of  spindles  and  pounds  of  cotton  annually  spun  in  each  of  tlie  South- 
ern States  as  follows: 

Maryland,  20,245  spindles,  cotton  spun,  849,000  pounds;  Virginia,  no  spindles, 
cotton  spun,  3,000  pounds;  North  Carolina,  288  spindU^,  cottton  spun,  18,000  pounds; 
South  Carolina,  588  spindles,  cotton  spim,  46,449  pounds;  Kentucky,  8,097  spindles, 

cottou  spun,  360,951  pounds — total  spindles,  29,218,  and  cotton  spun,  1,277,400 
pounds,  or,  say,  4,839  bales  of  264  pounds  each.& 

THE  COTTON  INDUSTRY  FROM  1830  TO  1860. 

During  the  thirty  years  from  1830  to  1860  very  little  is  known  as  to 
the  progress  of  the  cotton  industry  in  the  Southern  States.  Leaving 
out  Maryland,  the  census  of  18J:0  reported  248  mills,  having  180,927 
spindles,  no  estimate  being  made  of  the  amount  of  cotton  consumed. 
But  the  report  relating  to  this  industry  must  have  been  .very  defective, 
for  the  number  of  mills  in  Mississippi  was  returned  as  53,  while  the 
number  of  spindles  given  was  only  318.  Likewise,  Alabama  was 
reported  to  have  14  mills  with  only  1,502  spindles.  There  are  no 
records  showing  the  existence  of  a  single  mill  in  Mississippi  equipped 

with  then  up-to-date  machinery,  while  in  Alabama  there  were  only  two 
such  mills.  Assuming,  however,  the  correctness  of  the  report  as  to 
the  number  of  spindles,  180,927,  the  consumption  of  cotton  at  this 
time  must  have  approximated  75,000  bales. 

During  the  decade  1830-1840,  about  36  cotton  mills  were  constructed; 
37  during  the  decade  1840-1850;  and  10  during  the  decade  1850-1860. 

.  THE    GONSUMl'TION    OF    COTTON    IN    SOUTH    CAROLINA. 

South  Carolina  is  entitled  not  only  to  the  distinction  of  ranking  firsH 
among  the  Southern  States  in  the  manufacture  of  cotton,  but  as  being 
the  lirst  to  undertake  its  manufacture.  It  is  said  that  the  historical 

records  of  the  State  contain  an  account  of  tlie  building  in  1787  of  a 

"Report  on  IManufactures,  Senate  Document  No.  45,  Eighteenth  Congress. 
^The  reports  of  this  census  relating  to  manufactures  were  so  imperfect  tliat  an 

effort  was  made  in  Congress  to  suppress  them. 
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small  horscpowiM-  mill  on  Jiiincs  Ishuul,  ncii-  (chariest on,  h\  Mrs. 
liaina<i^o,  the  widow  of  a  (■aroliiia  j)lant('.r.  In  1T*.>0  a  factory,  nm  hy 

wahM*  j)owoi%  was  ])ut  in  ojXMation  near  Sta-Lcshur^'.  In  1<S()7  unusual 
intonv^t  w:us  manifivstod  in  this  branch  of  industry,  and  clForts  wc^rc 

nuule  to  ostahlish  small  factories  and  to  introduce  upon  plantations  the 

manufacture  of  cotton  ̂ oods  for  no<j^ro  wear  and  of  cotton  1>lankcts. 

Two  yoiirs  later  (1801))  cotton  goods  were  manufactured  in  Union 

district  and  cotton  l)lanketti  in  Prince  William  disti'ict.  About  this 

time  '*a  factor}^  for  makino-  check  goods  and  handkerchiefs  was  estab- 

lished at  Charleston,  which  turned  out  some  very  pretty  goods." '^ 
According  to  a  report  of  the  Secretar}-  of  State,  in  I8i!4,  three  cotton- 
3'arn  mills  were  incorporated  under  the  State  laws  between  the  j^ears 
1800  and  1820,  two  of  which  were  located  in  Greenville  County  and  the 

other  in  Spartiin))urg  County. 

In  1829  the  second  cotton  mill  in  the  State,  run  l)y  other  than  horse- 

power, was  erected  at  Pendleton,  and  at  Autun,  in  the  same  neighbor- 
hood, another  such  mill  was  built  in  1838.  In  IMC)  a  mill  was  built  at 

Graniteville.  It  was  then  the  largest  in  the  State  and  contained  8,4:00 

spindles  and  300  looms  and  made  No.  l-t  yarns  and  4-1:  wide  sheeting, 
7-S  shirtings,  and  Y-8  twills.     (PI.  LIX.) 

In  1848,  in  addition  to  the  above,  though  the  date  of  their  building 

is  unknown,  the  following  mills  were  in  operation:  The  Saluda  Cotton 

Factory,  near  Columbia,  (which  employed  all  negro  operators,  except 
a  white  overseer,  operated  5,000  spindles  and  120  looms,  and  made 

heavy  brown  shirtings  and  Southern  stripes — a  coarse  kind  of  colored 
goods  for  house  servants);  the  De  Kalb,  near  Camden;  the  Vaucluse,  in 

Aiken  County;  the  Mount  Dearborn,  on  the  Catawba  River,  in  York 

County;  a  small  mill  at  Society  Hill,  in  Darlington  County,  and  the 

i\Iarlborough  yarn  mill*  (location  not  given).  Two  other  mills  were 
in  process  of  construction,  one  of  which,  at  Charleston,  having  3,165 

spindles  and  100  looms,  and  run  by  steam  power,  was  put  in  operation 

in  1841).  The  following  year  (1850)  a  mill  was  built  at  Arlington,  in 
Spartanburg  County.  So  far  as  the  records  show,  no  new  mills  were 

built  in  the  State  from  1851  to  the  beginning  of  the  civil  war. 
As  to  the  consumption  of  cotton  in  South  Carolina  prior  to  1840 

little  or  nothing  is  "known.  The  census  of  1820  reported  588  spindles 
in  operation  and  con^suming  46,000  pounds  of  cotton,  but  the  next 
census  (1830)  made  no  reports  upon  this  industry.  In  1840  there  were 

15  mills  in  the  State,  operating  16,355  sj^indlesand  consuming  approx- 
imately 6,150  bales  of  cotton.  The  progress  of  the  industry  since 

1850  is  shown  in  the  tiible  on  the  next  page. 

It  was  not,  however,  until  about  1884-85  that  the  cotton-mill  industry 

"IV  P>o\v's  Review,  Vol.  VIII. 
^Hunt's  Magazine,  Vol.  XVIII. 
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of  tho  Stiite  began  its  remarkable  development.  The  next  census 
(1890)  was  a  surprising  revelation,  showing  that  in  ten  years  the 
number  of  mills  had  more  than  doubled,  the  number  of  spindles  more 
than  ipiadrupled,  and  that  the  amount  of  cotton  consumed  was  very 
little  short  of  four  times  as  great.  The  progress  of  the  industry 
since  1890  is  even  more  wonderful,  the  number  of  mills  having 

increased  from  3-1:  to  130,  the  number  of  spindles  from  33*2,781:  to 
2,479,521,  or  645  per  cent,  and  the  number  of  bales  consumed  from 
133,342  to  587,126,  or  340  per  cent.  It  will  be  noticed  that  the  per  cent 

of  the  crop  consumed  increased  from  17.8  in  1890  to  63.4  in  19U2-1903. 

Consumption  ami  production  of  cotton  in  South  Carolina,  1S50-190S. 

Year. 
Number 
of  mills. 

Number  of 

si)indles>. 

Number  of 

baleti  con- sumed. 

Number  of 

bales  pro- duced. 

Per  cent 
of  crop 

used. 

1849-50.. 
ISSiMiO.. 

1S69-T0.. 

1874-75. . 

1871>-fiO. . 

1884-85.. 

1889-90.. 

1S90-91.. 

1891-92.. 

1892-93.. 

1893-W.. 

1894-95.. 

1895-96.. 

1896-97 . . 

1897-98.. 

1898-99.. 

1899-1900 

1900-1901 

1901-2... 

1902-3... 

IS 17 

12 

18 

14 

31 34 

44 47 

61 50 

48 5S 

73 

76 

80 

93 

115 
127 

136 

36,500 

30,890 

34,940 

70,  282 
82, 424 

217, 761 

332,784 
415, 158 

467, 825 

508, 269 

569,033 
619, 849 

802,854 

1,056,198 

1,205.272 

1,285,328 

1,693,649 

1,908,692 

2, 246, 926 

2, 479. 521 

9,929 
8,648 10,811 

19,945 

33, 624 
77,451 

133, 342 
1&4,  814 

183,  625 

200,219 
215,  228 

229,580 

257,700 
297, 782 

398, 456 

466, 181 
489, 559 

501,290 

607,906 

587, 126 

300,901 
353,412 
224,600 

360,000 

622,548 
511,800 

747, 190 

859,000 

780,000 

635,000 

650.000 

862,604 

764,700 

936, 463 

1,030,085 

1,035,414 
830,714 
743, 294 

843,660 

925, 490 

3.3 

2.4 

4.8 5.5 

6.4 
15.1 

17.8 

19.2 

23.5 

31.5 

33.1 26.6 

33.7 
31.8 

38.7 

45.0 

58.9 

67.4 
72.1 

63.4 

THE    CONSUMPTION    OF    COTTON    IN    NORTH    CAROLINA. 

North  Carolina,  which  now  ranks  second  among  the  cotton-consuming 
States  of  the  South,  was  the  third  one  to  engage  in  the  manufacture  of 
cotton,  itslirst  mill  having  been  erected  at  the  Falls  of  Tar  (orFamlico) 
River,  in  Edgecombe  County,  in  1818.  It  began  operating  with  288 
spindles,  employed  about  20  hands,  and  consumed  18,000  pounds  of 
cotton,  or,  according  to  the  weights  of  those  days,  about  64  bales. 

Two  3'ears  after  this  mill  began  operations  another  was  built  (1822) 
on  the  Catawba  River,  near  Lincolnton.  In  1829,  or  about  that  date, 

a  mill,  run  by  steam  power,  was  erected  at  Greensboro.  It  operated 
3,000  spindles  and  75  looms,  and  made  sheetings,  sliirtings,  osnaburgs, 
and  varns. 
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F;g.  1.— Alamance  Cotton  Mill,  Alamance  County.  N.  C..  Founded  by  Edwin    M. 
Holt  in  1837. 

Fig.  2.  — Leaksville  Cotton  Mill,  on  Dan  River,  Sfray,  N.  C..  Built  in  1839. 
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Fig.  1. -Cedar  Falls  Cotton  Mill,  Randolph  County,  N.  C.  Built  in  1848. 

Fig.  2. -High  Shoals  Cotton  Mill,  on  Apalachee  River.  Oconee  County.  Ga..  as  it 
Appeared  in  1844.  Built  by  Jacob  Klutts. 
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'Plic  lirsl  of  a  iiiiinlxM- of  mills  in  ('imil)cilaii(l  County  was  erected 

at  Fjiyeltevillc  in  Is.'W;.  'I'lic  following  year  (l<s;{7)  a  mill  was  Imilt  at 
Rockingham.  It  was  hunu'd  diirinL^  tli(».  civil  war  and  rc^huilt  in  ISTO. 

A  mill  at  C\iml)crlaiHl  and  one,  on  Alamance  (yi'eck,  in  Alamanccj 

County,  were  also  erected  durin^^  this3'ear(ls;37).  The  latter,  e((ui|)ped 
with  528  spindles  and  1(5  looms,  was  found<Ml  hy  {he,  lat^i  (iovtirnor 
Mdwin  M.  Holt,  and  is  said  to  ha\e  been  tlui  first  mill  south  of  the 

Potomac  River  to  manufacture  colored  cotton  ̂ oods.  (PI.  LX,  ii<,^  1.) 
Besides  the  above,  the  records  show  3  other  mills  in  operation  at  this 

time  -  I  at  ]\Iocksville,  Davis  County,  and  2  in  Alamance  County,  one 
of  which  was  at  Haw  River  and  the  other  at  Cane  Creek. 

In  1838  the  second  mill  was  [)ut  in  operation  at  Fa^'cttevillc,  and 
one  at  each  of  the  following  places:  Wittenberg,  Alexander  County; 

Lexington,  Davidson  Count}'  (run  by  steam  power);  High  Falls, 
Orange  Count3\  Some  time  between  1838  and  1843  four  more  mills 

were  erected  in  the  vicinity  of  Fayetteville.  The  6  mills  then  oper- 
ating near  this  place  were  estimated  to  have  cost  $350,000.  Three  of 

these  mills  manufactured  stout  brown  sheetings,  another  osnaburgs 

weighing  one-half  pound  to  the  yard,  and  the  other  two  yarns  onl3\ 
A  mill  was  built  in  1839  at  Spray  (PI.  LX,  fig.  2),  and  in  1842  one 

was  constructed  at  Cedar  Falls  (PI.  LXI,  fig.  1).  Besides  the  mills 

alrcad}'  enumerated,  though  in  what  ̂ ^ear  they  were  constructed  is 
unknown,  the  following  mills  are  said  to  have  been  in  operation  in  1844: 

The  Salem  Factor}^,  in  Stokes  County  (run  b\'  steam  power);  a  mill  at 
Franklinville,  Randolph  County;  1  at  Salisbury;  1  at  Concord;  1  at 

Milton,  Caswell  Count}^;  and  1  at  Milledgeville,  Montgomery  County. 
It  was  estimated  that  the  25  mills  in  the  State  represented  a  capital  of 

$1,050,000,  operated  50,000  spindles,  employed  from  1,200  to  1,500 

hands,  and  consumed  15,000  bales  of  cotton.^* 

In  1845  a  mill  was  erected  at  Hiiw  River,  in  Alamance  Count}',  and 
in  1848  another  was  built  on  the  Yadkin  River  at  Elkin,  Surry  County. 

The  following  year  (1849)  a  mill  at  Saxapahaw,  Alamance  Count}',  and 
another  at  Salem,  Forsyth  County,  were  put  in  operation;  also  a  mill 
at  Ramseur,  1850;  1  at  Willardville,  1852;  1  at  Mountain  Island,  1856; 

and  1  at  Hope  Mills,  1800. 

Little  is  known  as  to  the  consumption  of  cotton  in  North  Carolina 

prior  to  1840.  According  to  the  census  returns  for  1820,  there  were 

only  288  spindles  in  operation,  which  consumed  18,000  pounds  of  cot- 
ton. The  next  census  (1830)  made  no  reports  upon  this  industry.  In 

1840  there  were  about  25  mills  in  the  State,  operating  47,934  spindles, 
wliich  consumed,  approximately,  20,450  bales.  The  progress  of  the 

industry  since  185U  is  illustrated  in  the  table  on  the  next  page. 

fl  Hunt's  Magazino,  Vol.  X. 
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Consumption  ii)ul  production  of  cotton  in  North  Curolina,  ISSO-lUOS. 

Year. 

1849-50.. 

1859-t;0. . 

18G9-70. . 

1874-75.. 

1879-80.. 

1884-85.. 

1889-90.. 

1890-91.. 

1891-92.. 

1892-93.. 

1893-94.. 

1894-95.. 

1895-9G.. 

1S96-97.. 

1897-98.. 

189&-99.. 

1899-1900 

1900-1901 

1901-2... 

1902-3... 

Number 
of  mills. 

28 

39 

33 31 

49 

75 

91 

105 

112 

125 
131 

135 

133 

152 

IGl 

1G9 
190 

218 

229 
236 

Number  of 

Kpiudk'S. 

40,000 

41,881 

39, 897 
54, 500 

100, 209 

206, 172 

337, 786 
418,900 

475.  733 

543, 809 

538, 486 

612, 503 
773, 030 

881,678 

919, 227 
003,268 

264, 509 

428, 066 

682, 272 

796, 390 

Number  of 

bales  con- 
bumud. 

13, 617 

12,  (M5 

9,632 14, 428 

27,642 
(>4,478 

114,371 

140, 817 

161,052 

182, 6-17 176, 179 
221,264 

219, 822 

245, 177 

334, 873 

374, 891 
442, 508 

408, 333 

609, 486 

531,255 

Number  of 

baleM  pro- 
duced. 

73, 8^15 146,514 

144,  935 

273,000 
389, 598 

404,100 

336, 2G1 
588,000 

480,000 

367,000 
400,000 

479, 411 

397, 752 

521,795 

646, 726 

629, 620 
503, 825 

554,032 
599,  668 

W9, 542 

Per  cent 
of  crop 

used. 

18.4 8.3 

6.6 
5.3 

7.1 

13.5 31.0 

23.9 

33.6 

49.8 44.0 

46.2 
65.3 

47.0 

61.8 

69.5 

87.8 

73.7 
85.0 

96.3 

The  census  of  1890,  as  in  the  case  of  South  Carolina  and  Georgia, 
gave  surprising  evidence  of  the  rapid  growth  of  the  cotton  industry, 
showing  that  in  ten  years  the  number  of  mills  had  increased  from  49 
to  91,  the  number  of  spindles  from  100,209  to  337,786,  and  the  number 
of  l)ales  of  cotton  consumed  from  27,042  to  114,371.  From  1890  to 
Hie  present  time  the  industry  has  continued  in  a  career  of  remarkable 
development,  the  number  of  mills  having  increased  from  91  to  236,  or 
158  per  cent;  the  number  of  spindles  from  337,786  to  1,796,390,  or  432 
per  cent;  and  the  number  of  bales  of  cotton  consumed  from  114,371  to 
531,255,  or  363  per  cent.  The  per  cent  of  the  crop  taken  for  domestic 

consumption  has  increased  from  23.9  per  cent  in  1890-1891  to  96.3 
per  cent  in  1902-1903. 

THE   CONSUMPTION   OF   COTTON    IN   GEORGIA. 

Georgia,  now  third  in  importance,  was  second  among  the  Southern 
States  to  begin  the  manufacture  of  cotton.  As  early  as  1798  a  cotton 

mill  was  incorporated,  but  tliere  is  uo  record  to  show  that  any  organi- 
zation under  the  charter  was  perfected.  In  1809  there  was  a  small 

horsepower  mill  in  operation  at  Louisville. 
But  the  first  cotton  mill  of  any  consequence  in  the  State  was  known 

as  the  '^Bolton  Factory,"  and  was  built  in  1811,  on  Upton  Creek,  9 
miles  southeast  of  Washington,  in  Wilkes  County.  It  was  60  feet  by 

40,  two  stories,  attic,  and  basement,  and  was  constructed  of  brown- 
stone. «     (Fig.  49.) 

«?.!.  F.  Foster,  Address  before  New  England  Cotton  Manufacturers'  Association, 
1900. 
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In  March,  IS'^7,  tlu^  fouiuhilion  of  :i  mill,  willi  1,000  s])iii(ll('s  and  'JO 

looms,  N\as  la"ul  at  ̂ Iooro\s  Mill,  1  miles  fi-om  AIIhmis.  'i'liis  \sas  tlio 
second  in  llio  Slato  iMin  by  otluM*  than  liorscpowcr.  In  182.S  four  cot- 

ton mills  are  said  to  lui\(^  been  constniclcd  and  i)ul  in  o^xTation  -1  at 

Aui^usta,  "2  at  Mill(Ml«jfcvillo,  and  1  at  Indian  Springs,  in  l>iitts  (bounty. 
A  mill  was  also  l)uilt  at  Athens  in  18.'51. 

In  1837  a  mill  was  in  opei'ation  at  Cyolumbiis,  and  in  1839  one  was 
built  at  Roswell.  In  I840  two  mills  were  constructed — one  at  Troup 

Factor}'  and  the  other  at  Waynmanvillc. 
in  1840  there  were  11)  cotton  mills  in  operation  in  Geor<ria,  operating 

42,589  spindles  and  consuming  approximately  IS,  150  ])ales  of  cotton. 
A  cotton  mill  as  it  appeared  in  1844  is  shown  on  PL  LXI.  Prior  to 
1840  there  are  no  reliable  statistics  of  the  amount  of  cotton  (consumed. 

'-'■'^^0..^:-^-:^^^'h;^Mi^W'^&i^^^^^ 

Fig.  49.— "Bolton  Factory,"  the  first  cotton  mill  in  Georgia — built  on  Upton  Creek,  Wilkes  County, in  1811. 

Donnell^  estimated  the  consumption  in  1848-49  at  20,500  bales,  and  in 
1849-50  at  27,000  bales. 

In  1850  a  mill  was  built  at  Jewell,  in  Hancock  County.  Three  mills 

are  said  to  have  been  in  operation  this  year  (1850)  at  Columbus — 1 
with  2,500  spindles,  which  maimfactured  heavy  osnaburgs;  1  with 

10,000  spindles;  and  1  which  contained  5,000  spindles  and  manu- 

factured osnaburgs  and  sheetings,  and  consumed  1 ,200  ])ales  of  cotton.* 
The  lirst  of  the  mills  which  have  made  Augusta  so  prominent  as  a 

cotton  manufacturing  center  was  erected  in  1S5.S.  A  mill  was  l)uilt  in 

l80o,  at  Shoal  Creek,  in  Hart  County-. 

a  History  of  Cotton. 

J' Hunt's  Magazine,  Vol.  XXIII. 
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The  progress  of  the   iiidustrv^  since  1850  is  shown  in  the  followiiij^ 
tiihU- 

Cunsuinptioii  ami  production  of  cotton  in  Ueorcjia,  1S50-1U03. 

Year. 

184t^50.. 

1859-60.. 

1869-70.. 

1874-75.. 

1879-80. . 

18S4-85.. 

1889-90. . 

1890-91.. 

1891-92.. 

1892-93.. 

1893-94.. 

1894-95.. 

1895-96.. 

1896-97.. 

1897-98.. 

189&-99.. 

1899-1900 

1900-1901 

1901-2... 

1902-3... 

NuiiibtT 
uf  laills. 

Number  of 
Number  of 

bales  con- sumed. 

Number  of 

bal en  pro- 
duced. 

Per  cent 
of  crop 

UMCd, 

36 
51,150 20, 230 

499, 091 4.1 33 

85, 186 
30, 235 701,840 

4.3 

34 85, 062 24,821 437,934 5.7 47 

131,340 
50, 214 

460, 000 
10.9 

40 

198, 656 71,389 814, 441 

8.8 
53 

349, 277 
99,414 

807, 400 

12.3 

53 445, 452 145, 859 

1,191,8-16 

12.2 

62 
465,811 104, 981 

1,310,000 
12.6 

57 
495, 564 178, 944 

1,200,000 
14.9 59 

600,408 187, 702 
MO,  000 

20.0 

63 515, 712 176, 303 
1,000,000 

17.6 

61 
551,800 218,  6« 

1,247,952 
17.5 

62 
007, 251 200, 636 

1,067,377 
18.8 

76 
683, 407 227, 831 

1,299.340 
17.5 

77 709,  406 
2S6, 219 

1,360,781 

21.1 

79 
696, 394 281,627 

1, 378, 731 

20.4 
86 

969, 364 318, 802 
1,345,699 

23.7 

107 1,016,258 356, 878 
1,271,573 

28.1 

115 
1,220,374 381,960 

1,598,192 

23.9 

115 
1,292,695 

417,871 
1,425,044 

29.3 

THE    CONSUMPTION    OF   COTTON    IN    ALABAMA. 

Ahibiimii,  Avhich  ranks  fourth  among-  the  Southern  States  as  a  con- 
sumer of  cotton,  built  its  first  mill  in  1832.  It  was  located  on  the 

Flint  River,  in  Madison  County,  12  miles  from  Huntsville,  was  run 

hy  water  power,  and  manufactured  yarns,  cottonades,  g-inghams, 
checks,  and  colored  and  plain  osnaburgs.  The  second  mill  in  the 
State  was  erected  at  Scottsville,  in  Bibb  Count3\  It  employed  20 

hands,  worked  700  spindles,  and  was  run  by  water  power. 
In  answer  to  a  circular  sent  out  by  the  United  States  Treasury 

Department  in  1844,  making  some  inquiries  in  regard  to  the  manu- 
facturing, commercial,  and  agricultural  industries,  one  of  the  replies 

was  from  a  cotton  mill  at  Tallapoosa  Falls,  near  Tallassee,  which 

was  estiiblished  about  this  time.  It  reported  30  hands,  and  ̂ 30,000 

invested  in  the  mill,  which  returned  a  net  profit  of  15  per  cent.  A 

cotton  mill  was  in  operation  this  year  (1844)  at  Florence,  and  one  is 
said  to  have  been  in  operation  in  Morgan  County,  though  there  is 
some  doubt  of  this. 

In  1850,  or  about  that  time,  a  mill  was  constructed  at  Tuscaloosa, 

and  the  year  following  (1851)  a  factoiy,  located  on  Swift  Creek,  in 

Autauga  County,  was  put  in  operation.  It  contained  3,000  spindles 
and  manufactured  osnaburgs  and  No.  14  yarns.  In  1854  a  mill  was 
erected  at  Tallassee.  The  table  on  the  next  page  shows  the  progress 

of  the  industry  since  1850. 
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('(msiuiij)liini  (iiid  production  <>/  coltoit  in  Ahihamd,  IS50-1V0S. 

Year. 

litJO-riO.. 

1r.v.m;o.. 

U^'.'.)-70.. 

i^7j-7r».. 

lS79-vS0.. 

188l-sri.. 

l,Si»l)-l>0.. 

1890-91 . . 

1891-92.. 

1892-9:?.. 

1?9;V91.. 

189^J-95.. 

1895-90.. 

1896-97.. 

1897-98.. 

189S-99.. 

1899-1900 

1900-1901 

1901-2... 

1902-3... 

Number 
of  mi  11k. 

12 

14 13 

14 16 

17 

13 17 20 

22 

21 23 

24 

31 

37 38 

44 

49 

54 

54 

Number  of 

hliilKJlcH. 

16,960 
35, 740 

28, 016 

68,  480 

49,  4:^,2 
69,  308 

79, 234 
89, 158 

109,418 
129,776 

153,601 

163, 460 
187, 192 

215, 004 

263, 764 

353, 052 
437, 200 

550, 966 

622, 794 

694, 386 

Number  of 

balcKcon- 
huuicd. 

5,208 
1 1 ,  40() 
7,  '.Wi 

14,501 

11,702 

18,802 
29, 962 

30,  364 
39, 709 

41,409 

47,438 5-1,972 

58,  99S 

68, 658 

97, 404 

121,128 
1.54,8-11 
157, 832 

196, 137 
201,303 

Number  of 

IjuIch  jtro- (luced. 

561,429 

989,  9r>5 

429,  482 
520, 000 

699,  654 

048, 700 
916, 210 

1,011,000 

1,075,000 
740, 000 

810, 000 

900, 439 
663,916 

833, 789 

1,112,681 

1,176,042 

1,005,313 

1,021,845 
I,"l31,094 

956, 215 

Per  eent of  froj) 

u>>ed. 

0.9 

1.2 

1.7 

2.8 

2.1 2.9 

3.3 3.0 

3.7 

5.6 5.9 

6.1 

8.9 

8.2 
8.8 

10.3 
15.4 
15.4 

17.3 

21.1 

THE    CONSUMPTION    OF    COTTON    IN    TENNESSEE. 

On  a  small  scale  Tennessee  began  the  manufacture  of  cotton  some- 
time during  the  first  decade  of  the  last  centuiy,  as  the  records  show 

that  in  1809  a  horsepower  mill  was  in  operation  at  Nashville.  A  j^ear 
later  there  are  said  to  have  been  4  small  mills  in  operation  at  different 
places  in  the  State,  though  their  locations  are  not  given.  There  is  no 
evidence  of  the  building  of  any  cotton  mills  during  the  next  seventeen 

3'ears,  but  in  1827,  or  about  this  time,  a  mill  in  Maury  County,  run  by 
water  power,  seems  to  have  attracted  some  attention,  perhaps,  because 
of  the  fact  that  it  was  the  first  regular  cotton  mill  established  in  the 
State,  and  was  operated  by  slave  labor. 

At  this  time  domestic  manufactures  were  so  extensivel}^  carried  on 
in  this  part  of  the  country  that  a  large  majority  of  the  population 
were  clothed  in  homespun,  and  hence  there  was  little  demand  for  a 
better  grade  of  manufactured  goods.  One  of  the  domestic  spinning 
machines  in  use  at  this  period  (1<S2S)  in  Tennessee,  and  other  Southern 
States,  and  which  is  said  to  have  been  invented  by  a  Tennesseean,  is 
thus  described: 

It  was  4  feet  high,  3^  feet  long,  and  2  feet  wide.  At  one  end  there  was  a  gin  of  six 
sawH,  and  at  the  other  a«  many  ppindlep,  with  a  spool  on  each  to  receive  the  gpiin 

yarn,  and  in  the  center  were  placed  two  cylindrical  cards  as  near  each  other  a.s  pos- 
sible without  touching.  The  seed  cotton  being  put  into  the  gin,  the  handle  of  the 

machine  was  turned  by  the  spinner  until  the  spools  were  filled,  care  being  taken  mean- 
while to  mend  any  broken  threadn.  A  woman  could  spin  fivetimcH  af^much  yarn  as 

with  the  conmion  wheel  and  cards.      The  number  of  Hjundles  could  be  increai-ed  to 
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any  desired  nundxT,  but  six  \vu.s  inoHt  commonly  in  uae.  Ah  the  muehiiieH  cost  only 
$20  per  Hpimlle  they  were  within  reach  of  all  claHHen.  (leneral  Jackhon  UHe«l  one  of 

them  at  the  Hermitage,  and  with  it  clothed  hia  family  and  servanta/' 

Not  until  1840  is  there  any  further  record  of  the  cotton-mill  indus- 
try in  Tennessee.  The  census  of  that  year  returned  38  mills  operating 

16,813  spindles.  The  consumption  was  not  reported,  but  it  nmst  have 
approximated  6,500  bales  of  cotton.  The  second  mill  in  the  State  was 

built  at  Lebanon  in  1844,  but  it  used  only  a  small  (juantity  of  cotton — 
600  bales  aniuially.  It  manufactured  3'arns  and  cloth,  the  latter  con- 

sistino-  of  heavy  white  and  colored  jeans  and  linseys,  Saxony  tweed 
(made  from  Saxony  wool  grown  in  the  State),  "intended  for  gen- 

tlemen's wear,"  twilled  cotton  bagging,  tent  cloth,  heavy  tarpaulin, 
and  "negro  blankets.''  The  following  table  shows  the  progress  of  the 
industry  since  1850: 

Consumption  and  production  of  cotton  in.Tennessee,  1S50-1903. 

Year. Num- ber of 
mills. 

Number 

of  spin- dles. 

Niun- 
ber  of 
bales 

con- 
sumed. 

Number 
of  bales 

pro- 

duced
. 

Per 
cent 
of    i 

crop 

used. 

Year. 

Num- 

l)er  of 

mills. 

Number 

of  spin- dles. Num- 

ber of 
bales 

con- 

sumed. 

Number 

of  bales 

pro- 

duced
. 

Per cent 

of 

crop 

used. 

1849-50.... 33 36,000 6,411 
194,532 

3.3  ! 
1893-94  . . 

22 
95, 219 

24, 807 276,000 9.0 

1859-GO.... 
30 

29,850 
8,854 296, 46-1 

3.0 1 

1894-95  . . 22 95, 866 30,914 304, 981 
10.1 

1869-70.... 
28 

27,923 
6,528 

181, 842 
3.6 

1895-96.. 

30 

115, 743 
28, 732 

172, 560 
16.7 

1874-75.... 40 55,384 14, 443 160,000 

9.0  j 

189t>-97  . . 

28 

113,119 
30, 746 

236, 781 

13.0 

187^80.... 
16 

36,736 10,436 330, 621 

3.2! 

1897-98.. 

29 

102, 834 
35,773 

268, 635 

13.3 

1884-85.... 
28 

90,793 24, 427 313, 800 
7.8 

1898-99  . . 29 103, 366 
36,358 322, 820 

11.3 

1889-90.... 
20 

97,  524 33, 114 190, 579 
17.4 1899-1900 

32 

155, 997 
34, 882 

192,  263 18.1 

1890-91.... 
23 

100, 235 32, 226 345,000 
9.3! 

1900-1901 

33 

196, 761 33,305 
206, 015 

16.2 

1891-92.... 
22 

101, 5ai 33,  759 310, 095 
10.9 1901-2... 

32 

200,976 45,240 192,922 23.4 

1892-93.... 
23 

110, 485 33, 370 
•207, 576 16.1 

! 
1902-3... 

32 

241,078 45,385 317,149 
14.3 

THE    CONSUMPTION   OF    COTTON    IN    VIRGINIA.     ' 

Undoubtedl}^  Virginia  began  the  domestic  manufacture  of  cotton  at 
a  very  early  date,  perhaps  as  early  as  any  of  the  Southern  States,  but 
the  records  are  not  clear  as  to  the  date  when  factory  manufacturing 

was  lirst  established.  Gallatin^s  report  shows  that  in  1809  a  water- 
power  mill  was  in  operation  at  Petersburg.^  According  to  the  report 
of  the  Secretary  of  the  Treasury,  made  to  the  Senate  in  1824,  three 

cotton-spinning  mills  had  been  incorporated  under  the  State  laws,  one 
in  each  of  the  counties  of  Bedford,  Louisa,  and  Powhatan.  But  the 

census  of  1820  did  not  return  any  mills  in  operation,  and  the  consump- 
tion of  only  3,000  pounds  of  cotton. 

McGregor\s  Commercial  Statistics  enumerates  7  mills  in  operation 
in  1831,  working  9,844  spindles  and  consuming  1,152,000  pounds  of 
cotton,  or,  according  to  the  weights  of  that  period,  about  3,185  bales. 
But  when  or  where  these  mills  were  erected  there  appears  to  be  no 

"  The  American  Farmer,  1828. 

&  Gallatin's  Report  on  Manufactures,  1810. 
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record.  In  I8H;i  a  sit<^  was  doiudcul  and  ̂ \20,()()()  su})srril)rd  for  (he 

cstubli.sluiHMd  of  a  null  ;it  l*etoi*s))iirtr/'  I Iowcnoi',  il  is  uncertain 

wlietlier  the  j^rojccl  wa.s  a  huccchs.  There  is  no  (h)u})(/  that  a  few  3'cars 
later  I  wo  eotloii  mills  were  erected  at  Matoaca,  on  the,  north  liank  of 

tiu^  Ai)ponia(()x  Kiver,  about  -i  miles  from  JVtvi'shurg.  One  of  the 
mills  went  into  operation  in  183S;  the  other  null  may  have  been  in 

operation  a  3^ear  or  two  earlier,  for  one  authorit}^  st^des  that  in  183G 
two  mills  were  erected  at  this  place,  and  still  anotlier,  that  in  1837 

*' there  were  two  mills  located  at  Matoaca."  The  latter  authority  also 
states  that  in  the  same  year  there  was  a  cotton  mill  in  Richmond  and 

one  in  ̂ lanchester,  across  the  river  from  Kichmond,  both  of  which 

were  ""in  full  operation."* 
In  18i0  there  were  22  mills  in  the  State,  operating  42,182  spindles 

and  consuming  approximately  17,700  bales  of  cotton.  During  this  3'ear 
a  mill  was  erected  at  Petersburg.  The  commercial  authorities  esti- 

mated the  consumption  of  cotton  at  this  time  at  more  than  20,000 

bales.  The  table  following  shows  the  progress  of  the  industry  since 
1850: 

Consumption  and  production  of  cotton  in  Virginia,  lSof)-lD03. 

Year. Num- ber of 
mills. 

Number 
of 

spindles. 

Number 
of  bales 

con- 

sumed. 

Number 
of  bales 

pro- 

duced
. 

Year. 

Num- 

ber of mills. 

Number 

of spindlas. 

Number 
of  bales 

con- 

sumed. 

Number 
of  bales 

pro- 

duced
. 

1849-50   27 50, 000 17, 785 
3, 947 

1893-94  .... 9 106,  728 
27,048 

12,000 

1859-f.O   10 49,  440 16, 400 
12,727 

1894-95  .... 

10 

127,  408 
32,383 13,414 

1869-70   
11 

77, 116 
9,671 

183 1895-96  .... 12 134, 425 
31,070 7,964 1874-75   9 54,624 11,985 10,967 

1896-97  .... 15 139, 425 
39, 405 

11, 539 

1879-80   8 44, 340 11,461 19, 595 1897-98.... 

15 

laS,  497 42, 880 
12,878 

1884-86   n 58,049 13, 556 13, 500 1898-09.... 17 137, 803 
44,502 13,990 

1889-90   9 94, 294 22,  731 
5,735 

1899-1900  . . 15 165,452 44, 595 
8,007 1890-91   12 87, 981 21,395 

7,226 

1900-1901  . . 15 159,532 
36, 462 

12, 318 
1891-92   12 

95, 532 25,240 13,984 1901-2   16 157, 370 
40, 866 14,688 

1892-93   10 100,  086 25,  924 
9,393 

1902-3    

17 

191,516 43,331 15,614 

CONSUMPTION    OF   COTTON  IX  •  SEVERAL    COTTON    STATES. 

The  first  cotton  mill  in  Mississippi  was  erected  at  Natchez  in  1844, 
and  the  first  mill  in  Louisiana  some  time  prior  to  1840,  as  the  census 
of  that  year  reported  2  mills  in  the  State.  The  first  mill  in  Texas  was 

built  at  Huntsville,  in  1860,  by  the  State  government,  and  the  first  in 

Arkansas,  at  Cave  Hill,  Washington  County,  in  1844.  Missouri  began 
manufacturing  cotton  between  1840  and  1850,  the  census  of  the  latter 

year  being  the  lirst  oflicial  report  of  any  mills  in  that  Stiite. 

Kentucky,  though  never  a  large  consumer  of  cotton,  began  its  man- 
ufacture on  a  small  scale  early  in  the  last  century.  In  1809  there 

were  G  small   horsepower  mills  in   oi)eration,  and  in  a  schedule  of 

«  Fanner's  Register,  1833. 
&  ̂ Montgomery.    The  Cotton  Manufactures  of  the  United  States. 
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nianufacturinfif  establishiniMits  'incorporated  under  State  laws"  from 
1^00  to  iS'Ji\  reported  by  the  Secretary  of  State  to  the  United  States 

Senate  in  1824,  is  a  list  of  18  mills,  located  in  15  diti'erent  counties,  13 
of  which  made  cotton  3'arns,  1  cotton  ba*4'i,nnt,%  and  4  others  cotton 
corda<4'e,  cassinets,  and  mixed  cotton  and  woolen  ̂ oods.  The  iirst  large 
mill  in  the  State  was  built  at  Covington  in  1828,  at  a  cost  of  $00,000. 

The  progress  of  cotton  manufacturing  in  these  cotton  States  has 

been  slow,  but  Avith  the  exception  of  Missouri,  each  State  shows  sub- 
stantial gains  in  recent  years,  and  this  is  especially  true  of  Mississippi, 

Texas,  and  Kentucky.  The  consumption  of  cotton  in  ̂ lississippi  has 
nearly  doubled  since  1890;  in  Texas  it  has  increased  from  3,301  to 
20,713  bales,  or  more  than  525  per  cent;  and  in  Kentucky,  from  a  little 
less  than  12,000  to  20,000  bales  in  1900. 

Consumption  of  cotton  in  several  cotton  States,  1S60-190S. 

States,  mills,  etc. 

Mississippi: 
Mills   

Spindles   
Bales  consumed 

Louisiana: 

Mills   

Spindles   
Bales  consumed 

Texas: 

Mills   

Spindles   

Bales  consumed 

Arkansas: 

Mills   

Spindles   

Bales  consvimed 

Kentucky: 
Mills   

Spindles   
Bales  consumed 

Missouri: 

Mills   

Spindles   
Bales  consumed 

1869-CO 1869-70 1879-80 1889-90 1894-  95 

4 

6,344 
1,519 

6 

3,526 
1,  320 

8 

18,  568 

6,411 

9 

57,004 

17,  366 

7 

55,393 
15, 757 

2 

6,  725 

4,339 

4 

13,084 

1,707 

2 

6,096 

1,358 

2 

45, 101 

12, 223 

4 

57, 828 

16, 429 

1 

2,700 

1,278 

4 

8,878 

2,448 

2 

2,648 
246 

1 

12, 056 

3,301 

5 

40, 420 

12,  576 

2 

1,000 408 

2 

1,125 
151 

2 

2, 015 680 

2 

4,331 
1  222 

2 

6,148 
2,103 

6 

8, 192 

3,970 

5 

7,734 

3, 602 

3 

9, 022 
4,  050 

5 

42,  942 

11,980 

5 

48,600 

18, 018 

2 

5,000 

2, 152 

3 

16,715 

4,992 

3 

19, 312 

6,399 

1 

5,492 
1,385 

1 

3,500 
671 

189(^1900 

10 

88,  .584 
21,440 

5 

62, 222 

15, 695 

6 

60, 876 
16, 8GS 

4 

17, 160 

2,  394 
10 

68,730 

26,008 

4 

15,  744 

3,  720 

190*2-3 17 

139, 192 

31,050 

6 
67. 252 

17,  320 

15 

74,816 
20, 948 

2 

12, 112 

2,894 

8 

96,  388 

19,884 

2 

14,916 

4,587 

THE    COTTON    INDUSTRY    OF   THE   PAST   TWENTY   YEARS. 

Kcmarkablc  events  have  transpired  in  the  cotton  industrial  world 

within  the  past  twenty  years — 
The  United  States  has  increased  its  cotton  crop  nearly  5,500,000 

bales,  or  about  9(3  per  cent: 

India's  crop  has  increased  1,500,000  bales  (of  400  pounds  each),  or 
73  per  cent; 

Egypt's  crop  has  increased  570,000  bales  (of  500  pounds  each),  or  79 
per  cent: 
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Russia,  wliicli  used  (o  diuw  so  IarL,^('ly  upon  tins  country  I'oi-  her 
raw  cotton,  is  now  supplying;-  her  mills  with  !!()(), 000  to  300,000  htilos 
j^rown  in  hor  (riins-( Caspian  provinces: 

Brazil  has  almost  ceased  (^\p()rtin•^  cotton,  such  is  the  home  demand 
for  her  crop: 

The  Continent  of  Kurope  has  increased  its  consumption  of  cotton 

2,41):>,000  bales,  or  about  1)5  per  cent: 
In  the  United  States  the  consumption  of  cotton  in  the  Nortli  lias 

increased  T(>2,000  bales,  or  59  per  cent;  in  the  South,  1,007,000  bales, 

or  509  per  cent;  and  in  the  whole  country,  2,369,000  bales,  or  nearly 
14S  per  cent: 

The  consumption  of  cotton  in  East  Indiii  has  increased  1,200,000 

bales,  or  about  200  per  cent,  and  her  mills  now  use  about  one-half  of 
the  crop  produced  there: 

Japan  has  erected  within  her  little  Empire  mills  equipped  with 

1,333,000  spindles,  and  is  consuming  from  600,000  to  700,000  Imles  of 

cotton  annually,  nearl}^  25  per  cent  of  Avhich  is  American  cotton: 

The  world's  consumption  of  cotton  has  increased  nearly  7,000,000 
bales,  or  about  94  per  cent: 

The  United  States,  the  largest  producer,  has  also  become  the  largest 
consumer  of  cotton,  hence  the  price  of  its  staple  is  now  regulated  in 
the  home  market,  and  no  longer  in  Liverpool. 

I^ut,  notwithstanding  the  great  increase  in  the  world's  consumption 
of  cotton  within  twent}^  j^ears,  the  overshadowing  feature  of  the  period 
is  the  phenomenal  increase  in  consumption  in  the  cotton  States.  This 

is  of  immense  significance  to  the  countries  consuming  American  cotton, 

because  ever}^  additional  10,000  bales  consumed  in  this  countrj^  means 
shorter  time  for  some  foreign  mill,  perhaps  its  shutting  down — 
assuming,  of  course,  that  no  further  expansion  of  the  American  crop 
and  that  of  other  countries  will  take  place. 

The  table  on  the  next  page  shoAVs  that  in  1850  there  were  168  cotton 

mills  in  the  Southern  States,  operating  245,810  spindles  and  consuming 
80,300  bales  of  cotton.  In  1860  there  were  2  mills  less,  but  an  increase 

of  58,741  in  the  number  of  spindles  and  21,388  in  the  number  of  bales 
consumed.  The  first  census  taken  after  the  civil  war  showed  154  mills 

in  operation,  having  344,046  spindles,  and  consuming  83,068  bales,  or 

onl}'  2,768  more  than  were  consumed  in  1850.  Five  3'ears  later  the 
number  of  mills  had  increased  to  181,  the  number  of  spindles  to 

481,821,  or  40  per  cent,  and  the  number  of  bales  consumed  to  145,078, 

or  75  per  cent  in  five  years. 
In  1880  the  census  returns  showed  a  decrease  in  the  iuun])er  of  mills 

as  compared  with  1875,  but  an  increase  of  86,637,  or  18  per  cent,  in  the 

number  of  spindles,  and  43,320,  or  30  per  cent,  in  the  number  of  bales 
consumed.  In  1885  the  num})er  of  mills  had  increased  to  232,  the 
number  of  spindles  to  1,100,132,  or  94  per  cent  in  live  years,  and  the 
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nuiiil)ei'  of  bales  consumed  to  315,841;},  or  GS  per  cent  in  five  years. 
By  1890  the  number  of  mills  had  increased  to  240,  the  number  of 
spindles  to  1,554,000,  or  41  i)er  cent  in  live  years,  and  the  number 
of  bales  consumed  to  520,850,  or  07  per  cent  in  live  years. 

Every  year  since  ISOO  there  has  been  an  increase  in  the  num))er 
of  mills  and  spindles  in  operation,  and  with  the  single  exception  of 
1893-94,  an  increase  in  the  number  of  bales  consumed. 

Some  years  show  astonishing  developments.  For  instance,  44  new 

mills  were  put  in  operation  in  1800-91,  48  in  1890-97,  23  in  1897-98, 
55  in  1899-1900,  82  in  1900-1901,  43  in  1901-2,  and  15  in  1902-3. 
In  fourteen  years  the  immber  of  mills  has  increased  from  240  to  040. 

In  1890-91  the  number  of  spindles  increased  207,547  over  the 

previous  year;  in  1895-96,484,552;  in  1890-97,  476,994;  in  1899-1900, 
1,107,186;  in  1900-1901,  591,190;  in  1901-2,  931,839;  and  in  1902-3, 
577,670.  In  fourteen  3^ears  the  number  of  spindles  increased  from 
1,554,000  to  7,100,292,  or  nearly  357  per  cent. 

The  largest  yearly  increases  in  the  number  of  bales  of  cotton  con- 
sumed are  the  following  amounts  for  the  years  named:  In  1890-91, 

79,060;  1894-95,  130,023;  1897-98,  295,683;  1899-1900,  156,918;  and 
1901-2,  304,346.  In  fourteen  years  the  consumption  increased  from 
526,856  to  1,925,954  bales,  or  about  265  per  cent;  while  the  total  crop 
taken  for  domestic  consumption  in  the  cotton  States  has  increased 
from  7.1  to  18.1  per  cent. 

Consumpiion  and  production  of  cotton  in  the  Southern  States,  1S50-1903. 

Year. 

1849-50. . . 

1869-60.. 

1869-70.. 

1874-75.. 

1879-80.. 

1884-85  a 

18«9-90.- 

1890-91.. 

1891-92.. 

1892-93.. 

1893-94.. 

1894-95.. 

1895-96.. 

1896-97.. 

1S97-9S.- 

1898-99.. 

1899-1900 

1900^1901 
1901-2... 

1902-3... 

Number 
of  milLs. 

Number  of 

spindles. 

Number  of 

bales  con- sumed. 

Number  of 

biiles  pro- duced. 

Per  cent 
of  crop 

used. 

168 245, 810 
60,300 2, 469, 093 

3.3 

166 
304, 551 

101,688 
5,  387, 052 

1.9 

154 344, 046 
83,068 3,011,994 

2.8 

181 481,821 145, 078 
3, 832, 991 

3.8 

163 568, 458 188, 398 
5, 755, 359 

3.3 

232 
1,100,132 315, 842 5, 706, 165 

5.5 
240 

1,554,000 526, 856 
7, 472, 511 

7.1 
284 

1,761,^47 605, 916 8, 652,  597 
7.0 293 

1,938,524 081,471 9, 035, 379 7.5 
315 2, 088, 697 733, 701 6,  700,  365 

11.0 

32-2 

2,171,342 723,329 7, 549, 817 
9.6 

323 
2, 382, 781 853,352 9,901,251 8.6 354 
2,  867,  333 857,835 7,161,094 

12.0 

402 
3,  344,  327 981,991 

8,  532,  705 

11.5 

425 
3, 574,  Ibi 1,277,674 10, 897, 857 11.7 

444 3, 832, 401 1,413,894 11,189,205 
12.  6 

499 

4, 999, 587 1,570,812 9,142,838 
17.2 

581 
5, 590, 783 l,-576,  786 10,401,453 

15.2 

624 6, 522, 622 1,881,132 10,  663,  224 

17.6 

040 7, 100, 292 1,925,954 10, 630, 945 
18.1 

a  The  numbers  for  spindles  and  mills  are  for  the  year  1886. 
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Chief  of  the  Divijiiou  of  Foreign  Markets,  JUircan  of  St'dtistics. 

rilOrOKTTONS   AND   MOVEMENT   OF    FARM    PRODUCTS   TO   TOUTS. 

.Vs  well  try  to  comprohcnd  the  distiinccs  of  the  stars  or  the  duration 
of  eternity  as  attempt  to  make  intelligible  the  vast  quantities  and  value 
of  the  farm  products  of  this  country,  or  even  of  the  exported  surplas, 
which  is  so  large  as  to  be  without  parallel  among  the  countries  of  the 
earth. 

A  conservative  estimate  of  the  farm  value  of  the  farm  products  of 
this  country  not  fed  to  live  stock  in  1903,  on  the  basis  of  the  census 
valuation,  places  it  at  about  4^  billions  of  dollars.  In  varying  fractions 
parts  of  many  of  these  products,  not  being  wanted  for  National 
consumption,  are  conveyed  to  foreign  countries,  but  are  stopped  at 
the  ports  and  international  ]3oundaries  of  this  country,  where  officers 
of  the  customs  tiike  account  of  them  and  make  a  record  of  their 

values  and  the  measure  and  weight  of  such  of  them  as  are  mea^sured 
and  weighed  in  commercial  practice. 

The  values  so  ascertained  and  recorded  are  not  farm  values,  since  to 
tlie  original  farm  value  of  the  products  have  been  added  numerous 
charges  and  profits  which  the  products  must  bear  in  the  course  of  a 
distribution  that  is  often  intricate  in  its  business  details. 

The  export  value  of  the  exported  farm  products  of  this  country  was 
$878,479,451  in  the  fiscal  year  1903.  During  the  preceding  five  years, 

1898-1902,  the  annual  average  value  was  $861,037,815,  and  dui-ing  the 
next  preceding  five  years,  1893-1897,  it  was  $616,074,947.  During 
the  last  eleven  years  the  highest  value  reached  was  ̂ 951,628,331  in 
1901,  due  chiefly  to  cotton. 

INCREASE    OF    VALUE    OF    I'RODUCTS    FROM    FARM    TO    PORT. 

Within  these  large  numbers  are  included  elements  of  value  after  the 

products  have  left  the  farmers'  hands.  The  rule  of  the  Treasur}^ 
Department  is  to  adopt  as  the  value  of  these  exjjorts  their  value  at  the 
time  and  place  of  exportation.  Taking  a  view  of  exported  farm 
products  in  general,  it  is  perceived  that  among  the  numerous  additions 
to  the  value  of  these  products  after  leaving  the  fiu  ni  are  the  profit  of 

the  bu3'er  from  the  farmer  at  the  local  shipping  place;  transportation 479 
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ehai'fi^es  to  some  tnulo  eeiitor  or  priiimry  market;  and  wharf  chart^es,  as 
on  the  Great  Lakes.  At  the  primary  market  also  there  may  be  elevator 

ehariifes,  inspection  fees,  storatj^e  eharg^es,  i)erhaps  includini^  refrij^era- 
tion.  Then  there  is  the  protit  or  conjmission  of  the  dealer  at  the  trade 
center,  which  is  itself  composed  of  numerous  elements  of  cost,  and  is 
by  no  means  all  pure  protit. 

From  the  trade  center  the  goods  may  go  by  rail,  canal,  or  steam])oat, 
or  by  a  combination  of  these  means,  to  the  port,  with  consequent 
charges  for  transportation,  while  at  the  sea}X)rt  there  may  ])e  storage, 
perhaps  including  refrigeration,  and  the  profits  or  commissions  of 
wholesale  dealer  and  exporter,  which  profits,  as  in  the  case  of  the  first 
buyer,  contain  various  elements  of  cost  as  well  as  pure  profit. 

So  it  appears  that  by  the  time  the  farmers'  products  have  reached 
the  port  they  are  considerably  more  valualdc  than  when  they  left 
his  hands;  but  just  how  much  more  so,  all  products  being  considered, 
or  even  one  product,  no  one  has  been  able  to  ascertiiin.  While  it  is 
possible  to  follow  4^  bushels  of  wheat  from  the  farm  to  the  Minneapolis 
mill  and  then  follow  to  the  port  the  barrel  of  flour  made  therefrom, 
this  is  practicallv  impossible  for  all  wheat  and  all  flour.  The  problem 
has  presented  itself  to  statisticians  and  is  regarded  as  unsolvable. 

RIYALRY    OF    PORTS. 

Nearly  all  of  the  exported  products  leave  this  country  in  steamships, 
many  of  which  belong  to  lines  having  regular  sailings,  while  many  are 

"tramps,''  sailing  hither  and  yon  according  to  the  best  opportunity  of the  moment. 

Various  facts  determine  through  what  jx)rts  the  products  shall  find 

exit.  Geographical  considerations  are  not  alwa3's  paramount,  and, 
owing  to  low  freight  rates  or  other  inducements,  railroads  ma}'  convey 
more  goods  to  the  port  of  farther  distance  than  to  the  nearer  port  on 
the  same  coast.  The  general  fact  is  that  the  North  Atlantic  ports  have 
predominated  over  those  which  may  be  regarded  as  geographically 
competitive  on  the  South  Atlantic  and  Gulf  coasts.  Within  recent 
years,  however,  New  Orleans  and  Galveston  have  drawn  an  increasing 
share  of  the  exports  of  grain  and  cotton,  on  account  of  the  immense 
development  of  these  products  in  the  Southwest,  and  an  increase  in 
the  southern  movement  of  grain  from  some  of  the  North  Central 
States. 

That  geographical  position  ma}"  be  of  secondar}'  importance  to  a  port 
in  the  export  movement  is  illustrated  by  Boston,  which  exports  vastly 
more  corn  than  Norfolk  or  Newport  News,  although  considerably 
farther  from  the  surplus  corn  States  than  those  ports  are.  So,  in  recent 
years,  Boston  has  exceeded  Philadelphia  in  the  export  of  wheat. 

The  contest  among  the  principal  Atlantic  and  Gulf  ports  for  a  large 

share  of  the  export  business  in  farm  products  has  shifted  w^ith  varying 
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sucoesy;  the  sul>jiH't  is  a  ('<)in])lic'}it('(l  oiw,  siud  I'lMjiiiros  jui  oxainiimtion 

of  tho  rntos,  facilities,  and  Imsincss  of  laud  and  water  ti'aiispoi'tatioii  in 
the  Tnited  States,  terminal  facilities  at  ports,  and  various  accessory 

intluenccs,  each  of  which  would  rcMpiini  a  lonj,'  discussion  by  itself. 

KXl'OKT    VAIAJH    MOSTLY     IN    FEW    TKODUCTH.     . 

As  larj^-e  as  the  value  of  our  exported  farm  produ<*ts  is,  it  is  after  all 

iiK^stly  composed  of  the  values  of  a  few  principal  ones.  'The  relative 
standing  of  the  various  principal  classes  of  exported  articles  was  not 

greatly  disturbed  by  unusual  conditions  for  the  fiscal  year  1003,  when 

the  total  value  of  exported  farm  products  was  $878,479,451.  To  this 

sum  cotton  contributed  $317,065,271,  or  36.1  per  cent,  and  grain 

and  grain  products  ̂ 221,495,086,  or  25.2  per  cent,  so  that  these  two 

classes  of  farm  products  together  constituted  61.3  per  cent  of  the 

exports. 
Third  in  the  order  of  importance  is  the  class  of  meat  and  meat 

products,  with  an  export  value  of  $178,456,536,  and  to  this  class  may 

be  added  live  animals,  $34,781,193;  these  two  classes  together  con- 
stituted 24.3  per  cent  of  the  value  of  exports  of  farm  products. 

Hence,  it  appears  that  the  surplus  cotton  of  this  country,  the  grain 
and  grain  products,  the  meat  and  meat  products,  and  the  live  animals 

equaled  85.6  per  cent  of  the  exports  of  farm  products  in  1903. 

If  to  this  we  add  tobacco,  $35,250,893;  oil  cake  and  oil-cake  meal, 
$19,839,279;  fruit  and  nuts,  $18,057,677;  and  vegetable  oils,  $16,234,362, 
there  is  no  class  of  exported  farm  products  left  with  value  as  high  as 

$10,000,000  in  1903.  Eight  classes  of  products,  each  with  an  export 
value  of  more  than  $10,000,000,  comprise  95.8  per  cent  of  the  farm 

exports  of  1903. 

IMMENSE    EXPORT   QUANTITIES — FOOD   AND   RAIMENT   FOR   MYRIADS. 

Cotton. — Turning  from  values  to  quantities,  it  may  be  observed 
how  incomprehensible  they  are.  Within  recent  years,  ending  with 
1903,  the  cotton  exports  have  been  about  3.1  to  3.9  billions  of  pounds, 

and  the  exported  fraction  of  the  crop  has  been  between  62  and  72  per 

cent  for  a  long  series  of  A^ears.  In  this  comparison  the  export  year  is 
compared  with  the  preceding  crop  year. 

Wheat. — With  a  similar  comparison  and  with  the  reduction  of  wheat 
flour  to  wheat  at  the  rate  of  4^  bushels  of  wheat  to  the  barrel  of  flour, 

it  appears  that  in  the  last  dozen  3'ears  the  fraction  of  the  wheat  crop 
that  has  been  exported  has  been  about  27  to  41  per  cent,  and  the 
exported  wheat  and  wheat  flour,  the  latter  reduced  to  bushels  of  wheat, 

hiive  3^early  averaged  somewhat  more  than  200  million  bushels  since 
1897,  before  which  period  for  many  years  the  (piantity  was  usually  50 
to  100  million  bushels  less. 

3     A19U3   31 
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C'OKN.  ^h\\y  a  sumll  portion  of  tlit^  coin  oi-  niaizf  crop  is  exporU^l 

us  corn,  the  hio-hest  percentage,  1 1.  i,  being"  for  181^8.  In  tlie  following; 
year  the  percentage  was  9.2;  it  was  10.3  percent  in  1900;  8.0  percent 

in  1901;  only  1.8  per  cent  in  1902,  the  year  when  there  was  only  two- 

thirds  of  a  full  crop;  and  ̂ A  per  cent  in  190H.  Notwithstanding  tiiese 
small  percentages  the  exported  bushels  rise  to  100  or  20<)  nnllion. 

Meats. — It  is  in  the  form  of  meat,  however,  that  a  large  portion 
of  the  corn  crop  is  exported.  In  1908  the  beef  exports  weighed 

385,030,829  pounds,  the  pork  exports-  551,368,749  pounds,  the  lard 
exports  490,755,821  pounds,  and  the  oleo  oil  exports  120,010,839 

pounds. 

Tobacco. — Unmanufactured  tobacco,  which  may  be  regarded  as  the 
fifth  or  perhaps  sixth  export,  classed  in  point  of  value,  was  represented 
in  1903  by  an  export  of  808,184,084  pounds. 

BuTTEK  ANO  CHEESE, — Exports  of  thcsc  havc  decidedly  declined 
within  two  or  three  years,  with  several  reasons  for  this  result.  The 

exportation  of  tilled  cheese  and  oleomargarin  for  sale  as  full-cream 
cheese  and  pure  butter  had  been  carried  on  to  >uv\\  an  extent  that 

the  genuine  cheese  and  butter  of  this  country  have  Imd  a  rather  bad 

name  in  the  foreign  markets.  At  the  same  time  some  of  our  com- 
petitors have  been  careful  not  only  to  make  high  grades  of  cheese 

and  butter,  but  to  suppress  counterfeits,  and  Canada  is  conspicuous 

for  its  recent  achievements  in  these  directions.  While  this  competi- 
tion in  excellence  had  been  to  our  disadvantage  in  foreign  markets, 

through  its  freedom  from  any  taint  of  deception,  a  recent  com])eti- 
tion  has  sprung  up  in  the  large  quantities  of  butter  exported  from 
Siberia.  Much  of  this  butter  goes  to  Denmark,  as  in  the  case  of 

Swedish  butter,  in  order  that  it  may  be  exported  from  that  country, 

which  has  an  enviable  reputation  in  the  world's  markets,  and  the  result 
is  that  within  a  year  or  so  there  has  been  an  abundance  of  butter  pro- 

duction in  surplus  countries,  sufficient  to  depress  the  price  close  to 

the  margin  of  export  profit  for  this  country.  Another  cause  of  the 

decline  of  our  butter  and  cheese  exports  is  the  growing  consumption 

in  this  country,  which  perhaps  has  been  advancing  faster  than  the 
])roduction. 

Within  very  recent  years  exports  of  butter  have  been  confined  to 

inferior  grades.  The  London  prices  of  superior  butter  have  often 

been  lower  than  the  New  York  prices;  there  has  been  no  surplus  of 
this  butter  for  export,  and  but  little  of  the  lower  grades. 

Fruits. — Among  the  exports  of  minor  importance  in  point  of  value 
are  fruits,  yet  they  attract?  much  attention  at  home  on  account  of  the 
expansiveness  of  their  markets,  and  abroad  on  account  of  their  superior 

excellence.  The  exports  of  fresh  apples  had  grown  to  1,650,129 

barrels  in  1903;   of    dried  apples,    to   39,040,297   pounds;   of    dried 
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aprii'ots,  t>,llMI,OSl  pounds;  of  prniics,  <)(l,l>sr*,i^l .")  pounds;  jind  of 
I'jiisiiis,  4,28(),()*JS  pounds. 

A  !njiiii  rcjisoM  why  tlic^  cxporls  of  fiiiits  arc  not  <,T('at<'r  is  tliccnoi- 
inous  consuinption  by  SO  iiiillions  of  people  at  home  and  a  pi()(hictioii 

so  far  increasiiio-  I)arely  fast  eiiou^li  to  sustain  (he  increased  con- 
sumption. Fruit  consumption  in  this 'onnt ry  undoubtedly  inctrea.se.s 

much  fastiM' than  population.  IikKhxI,  there  seems  to  he  no  liuiittothe 
mark(^t  for  fruit  of  tirst  (juality. 

\N  ithin  a  fcnv  years  the  results  of  an  enoruious  extension  of  orchard 

])laiitino-  will  l)eoin  to  appear,  and  some  of  these  results  may  be  found 
in  ;i  nuicii  increased  surplus  for  export.  There  is  room  for  much 

improvement  in  packinj^'  in  a  j^nuit  portion  of  the  fresh  apple  exports, 
most  of  which  go  in  barrels.  There  are  still  too  many  men  who  pack 

the  ))arrels  and  do  not  know  that  they  are  deceiving  themselves  more 

than  their  customers  by  putting  inferior  apples  away  from  the  ends  of 

the  barrels  in  the  packing.  Canada  again,  as  in  the  case  of  cheese  and 

butter,  has  established  and  secured  honesty  in  fruit  packing  for  export, 
much  to  her  advantage. 

Other  relatively  minor  classes,  and  yet  having  large  quantities 

of  export,  are  glucose  and  grape  sugar,  with  126, '239, 981  pounds;  cotton 
seed,  51,022,370  pounds;  clover  and  timothy  seed,  33,812,444  pounds. 

Notwithstanding  the  enormous  production  of  ogi:^^,  this  country  has 

so  far  been  able  to  export  what  is  comparatively  an  insignificant  number 

of  dozens.  The  undoubted  reason  for  this,  as  parti}'  in  the  case  of 
fruits,  is  the  generous  National  consumption,  which  is  far  outrunning 
the  growth  of  population. 

There  is  little  export  of  wool;  the  home  production  is  inadequate 

to  the  demands  of  manufacture,  so  that  vast  (piantities  are  imported. 

A  surplus  of  the  hop  crop  remains  for  export  yearly,  notwithstanding 
the  demands  of  the  brewing  industry  in  this  country.  In  1903  the 

exported  hops  weighed  7,794,705  pounds.  The  starch  exports  have 
observable  proportions,  the  quantity  in  1903  being  27,759,599  pounds. 

Animal  matter  relatively  losing  ground. — The  exports  of  farm 
products  are  fundamentallv  classified  as  animal  matter  and  vegeta- 

ble matter,  not  including  forest  products.  The  relative  ])roportions 

of  these  two  classes  of  exports  during  the  last  dozen  years  have  changed 

with  some  irregularity,  but  on  th(^  whole  the  exports  of  animal  matter 

ai"e  losing  ground  relatively  with  a  corresponding  gain  })y  vegetal )le 
matter. 

destination  of  the  surplus. 

The  next  in(juiry  is.  Where  do  our  exports  of  farm  products  go?  It 

will  ))e  remembered  that  by  far  the  principal  portion  of  these  exports 

was  include(l  in  the  foui-  classes  of  cotton,  grain  and  grain  products, 
meat  and  meat  i)roducts,  and  li\e  animals;  so  in  the  case  of  destination 
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of  t'xports  thorc  is  a  concoiit ration,  althouj^li  in  a  less  dr^rce.  The 
United  Kini»;doni  takes  about  one-half  of  the  exports  of  th(!  farm 

products  of  this  country,  and  Germany  about  one-sixth,  whih;  France, 
the  Netherlands,  Belgium,  Canada,  and  Italy  take  from  3  to  5  per  cent 

each.  Farm  products  go  from  this  country  to  many  stranj^e  and  remote 
nooks  and  corners  of  the  world.  Africa,  interior  and  coastwise,  gets 

them  in  considera})le  amounts.  Over  '2  per  cent  of  these  exports  in 
i[H)'2  went  to  British  Africa.  Portuguese  Africa  takes  as  mucli  as  one- 
fourth  of  1  per  cent  of  our  total  farm  product  exports.  China  in  recent 

years  takes  a  million  dollars'  worth  of  them  annually.  These  exports 
go  to  Russian  China,  to  lone  islands  in  the  Atlantic  and  Pacitic  Oceans, 
to  Korea,  to  the  icy  shores  of  Greenland  and  Iceland,  and  to  all  of  the 

many  nations  of  the  American  Continent,  of  Furope  and  Asia,  and  to 

the  various  governments  of  Australasia. 

Upon  dividing  the  countries  of  the  earth  into  six  natural  geograph- 
ical sections,  it  is  noticed  that  the  exports  of  farm  products  to  Furope 

amount  to  about  85  to  90  per  cent  of  the  total;  North  America,  0  to  7 

per  cent;  and  Asia,  South  America,  Africa,  and  Oceania  less  than  3  per 
cent  each. 

CONSPICUOUS    CLASSES. 

The  principal  and  conspicuous  classes  of  exports  may  be  traced 

instructively  to  their  destinations.  In  recent  years  about  45  per  cent 

in  value  of  the  exported  part  of  the  cotton  crop  has  gone  to  the  United 

Kingdom;  about  24  per  cent  to  Germany;  about  II  per  cent  to  France; 

5  to  7  per  cent  to  Italy;  from  3  to  4  per  cent  to  Spai'i;  from  1  to  5  per 
cent  to  elapan;  1  to  2  per  cent  each  to  Belgium,  Canada,  and  European 

Russia.  The  percentage  of  the  value  of  exported  cotton  going  to  every 

other  country  is  less  than  1  per  cent  each,  and  among  these  countries 
of  less  consequence  in  this  matter,  yet  receiving  from  this  country 

cotton  valued  at  $1,000,000  to  $3,000,000,  are  Mexico,  Austria-Hun- 
gary, the  Netherlands,  and  Denmark. 

Again,  in  exported  grain  and  grain  products  the  United  Kingdom  is 

by  far  the  principal  customer,  since  about  one-half  of  these  exports  go 
to  that  country.  Germany  stands  second  as  a  customer,  and  takes  a  full 

10  per  cent  of  these  exports,  while  the  Netherlands  stands  third  and 
somewhat  under  10  per  cent;  Belgium  is  fourth  in  order  with  5  to  6 

per  cent;  and  Canada  fifth  with  4  to  5  per  cent. 
Grain  and  grain  products  are  much  more  widely  distributed  from 

this  country  throughout  the  world  than  cotton.  Wheat  being  the 

principal  grain  exported,  the  percentages  representing  its  distribution 
in  the  principal  countries  are  nearly  the  same  as  those  given  above  for 
all  grains  and  their  products. 

Of  the  exported  meat  and  meat  products,  the  United  Kingdom  takes 

about   62   per   cent,    German}^  about   12   per  cent,  the   Netherlands 
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about  7  per  cent,  and  Hclj^niini  ii  to  4  per-  cent;  1  to  2  per  (K»nt  of  the 

exports  o()  severally  to  ('ul)a,  Sweden  and  Norway,  Denmark,  (Canada, 
British  Africa,  France,  Hiitisii  West  Indies,  and  Brazil. 

The  live-aninial  (^x})()rt  is  mostly  to  the  United  Kin<r(lom.  It  consists 
almost  entire!}^  of  hecf  cattle,  and  that  country  takes  two-thirds  to  85 
\)vv  cent  of  them.  For  a  few  recent  years  British  South  Africa  took 
most  of  the  exported  horses  and  mules. 

Cfeoi;ra[)hical  concentration  of  destination  also  marks  the  distribu- 

tion of  t()])acco  exports.  One-third  of  these  are  to  the  United  Kingdom; 

Germany  ̂ ^ets  one-seventh  to  one-sixth;  Italy  one-ei^^hth  to  one-seventh; 

France  one-tenth;  and  Belgium,  the  Netherlands,  Canada,  Japan,  Spain, 
British  Australasia,  and  British  Africa  from  1  to  6  per  cent  each. 

Oil  cake  and  oil-cake  meal  go  principally  to  the  United  Kingdom, 
Germany,  the  Netherlands,  Belgium,  and  Denmark  in  varying  pro- 

portions, and  the  vegetable  oils  go  principally  to  the  Netherlands, 

France,  German}^,  United  Kingdom,  and  Belgium.  The  United  King- 
dom gets  two-thirds  of  the  exported  butter  and  nine-tenths  of  the 

cheese.  The  hop  market  is  almost  entirely  in  the  United  Kingdom, 

and  the  foreign  vegetable  market  is  chiefly  in  Cuba,  Canada,  United 
Kingdom,  and  Mexico. 

About  seven-eighths  of  all  exported  fresh  apples  go  to  the  United 
Kingdom,  while  Germany  takes  5  to  10  per  cent.  Germany  gets 

nearly  one-half  the  dried  apples;  the  Netherlands  one-fifth  to  one- 
third;  Belgium  and  the  United  Kingdom  a  tenth  each.  The  prunes  are 

bought  mostly  by  Germany,  the  Netherlands,  United  Kingdom, 
Canada,  Belgium,  and  France,  and  the  foreign  market  for  raisins  is  in 

Canada  to  the  extent  of  two-thirds  of  the  export.  The  remainder  goes 
chiefly  to  British  Australasia  and  Mexico. 

COMPETITORS   IN   TWO   CHIEF   IMPORTING    COUNTRIES.      • 

Having  observed  that  by  far  the  principal  portion  of  the  value  of 

exports  of  farm  products  is  concentrated  upon  a  few  classes  of  them, 

and  that  about  one-half  of  the  exports  are  sent  to  the  United  Kingdom, 

and  about  two-thirds  to  that  country  and  to  Germany,  it  will  be 
instructive  to  turn  to  the  imports  of  farm  products  into  those  countries 

for  the  purpose  of  ascertaining  who  the  competitors  of  this  countr}^ 
are  in  those  markets,  and  to  point  out  relative  standings. 

COMPETITORS    IN    THE    UNITED    KINGDOM. 

During  the  calendar  year  1900  the  imports  of  farm  products  into 
the  United  Kingdom  were  valued  at  $1,577,522,533,  an  amount  not 

greatly  dift'erent  from  the  average  of  recent  years.  The  contribution 
to  these  imports  from  the  United  States  was  32.5  per  cent,  so  that 
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about oiuvliulf  of  the  exports  of  the  farm  piodiiets  of  thi^  United  StatAiH 

become  about  oiie-tliird  of  the  imports  of  fiirm  products  into  the 
Ihiited  Kini»dom. 

For  the  year  mentioned  France  was  next  in  importance  to  the  United 

States  amono  foreion  nations  as  }i  contributor  to  the  agricultural 

imports  of  tbe  United  Kinodom,  although  far  below,  its  percentai^e 

])eino'  oidy  0.5;  next  in  order  was  Urermany,  5  per  cent;  the  Nether- 
lands, 4.4  per  cent;  xVruentina  and  Russia,  4  per  cent  each;  Denmark, 

3.9  per  cent;  Egypt,  3.8  per  cent;  Belgium,  2.2  per  cent;  Spain,  1.7 

per  cent;  and  Asiatic  Turkey,  1  per  cent.  All  other  foreign  countries 

contributed  less  than  1  per  cent  each. 

The  British  colonies  contributed  in  the  a  <»•<»•  re  gate  24.3  i)er  cent, 
subdivided  as  follows:  Australasia,  9.2  per  cent;  British  East  Indies, 

8  per  cent;  Canada,  4.4  per  cent;  all  other  British  possessions,  2.T 

per  cent. 

Meat,  meat  products,  and  animals. — The  United  States  has  a  long- 
lead  over  its  competitors  as  a  purveyor  of  meat,  meat  products,  and 

animals  to  the  United  Kingdom.  The  cattle  imports  for  1900  were 

valued  at  143,857,842,  of  which  the  United  States  supplied  72.1  per 

cent;  Canada,  20  per  cent;  Argentina,  7.4  per  cent.  The  imported 
fresh  beef  was  valued  at $39,724,500,  of  which  74.2  per  cent  came  from 

the  United  States;  14.3  per  cent  from  Australasia;  8.2  per  cent  from 

Argentina.  The  United  States  also  supplies  the  principal  portion  of 

the  imports  of  salted  or  pickled  beef,  cured  beef  not  more  specitically 
indicated,  bacon,  hams,  salted  or  pickled  pork,  lard,  oleo  oil,  and  cured 
meats  not  more  definitely  described. 

Dairy  products. — As  a  contributor  of  dairy  products  the  United 
States  is  far  behind  its  competitors.  The  })utter  imports  of  1900  were 

valued  at  $84,922,542,  but  the  United  States  contributed  only  1.4  per 

cent,  thus  standing  in  the  rear  of  Denmark  with  46  per  cent;  France, 

10.2  per  cent;  the  Netherlands,  8.1  per  cent;  Sweden,  5.8  per  cent; 

Russia,  5.0  per  cent;  and  Belgium,  2.1  per  cent;  and  also  in  the  rear 
of  Australasia  with  14.4  per  cent,  and  Canada  with  3.7  per  cent.  A 

better  showing  is  made  by  the  United  States  in  the  imports  of  cheese 

into  the  United  Kingdom,  which  were  valued  at  $33,276,558  in  1900. 
Canada  contributed  55.6  per  cent;  United  States,  25.5  per  cent;  the 

Netherlands,  11.7  per  cent;  Australasia,  3.2  per  cent. 

EcxGS. — Eggs  are  imported  into  the  United  Kingdom  in  large  quanti- 
ties, their  value  for  1900  being  $26,308,396.  These  come  principally 

from  Russia,  Germany,  Denmark,  France,  and  Belgium  in  fractions 

varying  from  one-eighth  to  one-fifth  of  the  total.  Canada  sends  5.3 
per  cent,  and  the  United  States  only  2.9  per  cent. 

Cereals. — In  the  great  totals  of  imports  of  cereals  into  the  United 
Kingdom  the  United  States  stands  preeminently  conspicuous,  as  in 
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the  case  of  meat,  and  meat  products.  Tliat  count rv  received  I'n^iii 
al)r()a(l  wheat  to  (lie  vaha^  of  >5L1)),(I12,1M)I>  in  llKK),  and  about  one-half 

of  this  came  from  (he  United  States,  one-(jiiai'ter  fiom  Arj^cntina,  l>.r» 
per  eeiit  from  Canada,  ().r>  \)vv  cent  fiom  Uussia,  and  r).()  per  cent  from 

Austrahisia.  'I'hc*  impoiled  wlieat  Horn-  was  valued  a(.  about  (vvo-lifths 
of  (h(^  wlM>a(  imi)oi'(s,  and  more  (han  foui-lifths  of  tiiis  (lour  came  from 

the  Unitcnl  Sta(('s,  while  Austria-1 1  unwary  supplied  {').'2  per  cent; 
Canada,  5.7  per  cent;  France,  3.2  per  cent;  and  less  than  I  })er  cent 

came  from  Aroentina  and  Russia  together. 
Naturally  also  the  chief  portion  of  the  imports  of  maize  is  from  the 

United  States,  the  fraction  beino-  {'A). 7  per  cent  of  $59,993,520.  Argen- 
tina sent  12.3  per  cent;  C'anada,  S.7  per  cent;  Koumania,  4.9  percent; 

Russia,  3.9  per  cent. 

In  barley  im})orts  the  l^iited  States,  Russia,  and  Asiatic  Turkey 

each  supply  about  one-quarter,  and  about  one-third  of  the  rye  imports 
are  contributed  by  Russia  and  nearly  the  same  fraction  by  the  United 

States.  In  oats,  however,  Russia  is  far  in  the  lead,  with  more  than  one- 
half  of  the  contribution  to  total  imports  valued  at  $25,482,984,  while 

the  United  States  sends  a  little  over  one-quarter,  and  Germany  less 

than  one-tenth.  Nearly  all  of  the  imported  maize  meal  and  oatmeal 
and  groats  comes  from  the  United  States. 

Cotton. — The  greatest  of  all  the  United  Kingdom  agricultural 
imports  is  raw  cotton,  the  value  of  which  in  1900  was  $199,441,794. 

The  cotton  supplies  of  the  United  States  found  practically  no  competi- 
tor in  the  same  grades  of  cotton  in  the  British  market,  the  supply 

from  this  soui'ce  being  73.7  per  cent  of  the  total.  The  Egyptian 
supply  was  22.1  per  cent;  that  from  the  British  East  Indies,  l.T  per 
cent;  and  from  Brazil,  1.6  per  cent. 

Fruits. — This  country  has  a  strong  hold  upon  the  British  market  in 
the  supply  of  some  fruits  and  a  weak  one  in  others.  Nearly  one- half 
of  the  imported  fresh  apples  came  from  this  country  in  1900;  one-third 

from  Canada;  one-tenth  from  Australasia.  The  imported  fresh  apricots 

and  peaches  are  of  small  value,  and  the  United  States  supplies  onl}^ 
one-tenth;  most  of  the  imports  come  from  France.  Fresh  pears  are 
more  important,  and  were  valued  at  $1,785,324  in  1900,  of  which  over 

one-tenth  came  from  this  country;  France  supplied  about  two-thirds, 

and  Belgium  nearly  one-tifth.  More  than  one-half  of  the  imported 
prunes  came  from  France  and  about  one-third  from  the  United  States. 

Othek  products. — A  considerable  quantity  of  hay  comes  from  the 
United  States  to  Great  Britain,  the  value  being  somewhat  less  than 

$1,000,000  in  1900,  or  42.5  per  cent  of  the  total  inqmrts;  one-quarter 
of  the  imports  were  from  the  Netherlands,  one-eighth  from  Canada, 
and  over  one-t(Mith  from  France. 

The  i)rinci})al  portion  of  the  hoj)  inqjorts  comes  from  the  United 
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States — 78.6  per  cent  in  iiM)(),  Belgiimi  bein^  in  .second  pitue,  with  17 

per  cent.  Nearly  three-fourths  of  the  cotton-.seed  oil  cake  is  (hnived 
from  the  United  States,  and  the  principal  competitor  is  Ej^ypt,  with 

nearly  one-iifth;  but  in  the  case  of  flaxseed  oil  cake  the  United  States 

contiibutes  only  one-quarter,  while  Russia  and  Germany  supply  about 
one-third  each.  A  lar^e  amount  of  cotton  seed  is  imported  which 
comes  almost  entirely  from  Egypt.  The  imported  flaxseed  is  mostly 
obtained  in  the  British  East  Indies,  Russia,  and  Argentina. 

The  tobacco  supply  of  the  United  Kingdom  was  valued  at  $14,281,031 
in  1900,  and  84.4  per  cent  of  this  was  obtained  in  the  United  States; 

9.2  per  cent  from  the  Dutch  East  Indies. 

COMPETITORS    IN    CiERMANY. 

Germany  has  hardly  one-third  of  the  importance  of  the  United 
Kingdom  as  a  recipient  of  exports  of  farm  products  from  this  country, 

yet  the  total  imports  of  farm  products  into  that  country  in  the  calendar 

year  1901  were  valued  at  1790,664,700.  The  United  States  contributed 

$172,837,600,  or  21.9  per  cent,  this  fraction  being  larger  than  that  of 

any  other  country.  Russia  stands  second,  with  16.3  per  cent;  Austria- 
Hungary  third,  with  10.6  per  cent;  then  follow  the  British  East  Indies, 

with  5.6  per  cent;  Argentina,  5.4  per  cent;  Italy  and  France,  4.4  per 
cent  each;  the  Netherlands,  4  per  cent. 

Place  occupied  by  the  United  States. — Farm  products  constitute 
a  much  larger  percentage  of  the  imports  of  the  German  Empire  than 

they  do  in  this  country,  the  percentage  for  Germany  being  59.2  for 

the  five  years  1897-1901.  Of  imports  of  agricultural  raw  materials,  the 
United  States  supplied  20.5  per  cent  in  1901;  food  products,  21.7  per 

cent;  feed  stufl's,  37.3  per  cent;  miscellaneous  farm  products,  3  per  cent. 
With  a  more  specific  classification  of  imported  farm  products  the 

position  of  the  United  States  as  a  contributor  may  be  better  under- 
stood. This  country  sent  to  Germany  57  per  cent  of  the  value  of  its 

imports  of  meat  and  meat  products  in  1901;  55.7  per  cent  of  the  vege- 
table fibers  (almost  entirely  cotto^n);  35.3  per  cent  of  the  grain  and  grain 

products;  8.2  per  cent  of  the  tobacco;  6.1  per  cent  of  the  fruit  and 
nuts;  5.7  per  cent  of  the  seeds;  2.3  per  cent  of  the  hides  and  skins; 

one-fourth  of  1  per  cent  of  the  live  animals;  and  only  one- tenth  of  1 
per  cent  of  the  animal  fibers. 

Animal  products. — Such  small  quantities  of  butter  and  cheese  find 
their  way  from  the  United  States  to  the  German  markets  that  the 

former  country  can  hardly  be  looked  upon  as  having  any  footing  in 

German  markets  in  the  sale  of  these  products.  Only  three-quarters 
of  1  per  cent  of  the  total  imports  of  dairy  products  come  from  the 
United  States.     Very  little  fresh  meat  of  any  kind  comes  from  this 
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country,  but  the  UuitcMl  Statics  supplied  Sf)  per  cent  of  the  cured  l)e<'f 
inllMil;  85.1  i)er  eeiit  of  (Ik^  bacon;  4<).!4  ])(ir  cent  of  the  hams;  50.5 

per  cent  of  the  salted  or  pickled  [)ork;  1>7.0  per  cent  of  the  lard;  \i>i.'2  per 

cent  of  the  lard  compounds;  i)8.8  per  cent  of  the  oleo  oil;  '2(1. iJ  per  cent 
of  the  sausajjfe  casings;  68.8  per  cent  of  tlu^  stearin;  and  17.7  per 
cent  of  the  tallow.  The  principal  competitors  of  this  countiy  in  these 

classes  of  (liMinan  im[)orts  arc  Denmark,  the  Netherlands,  Austria- 

llunoai y.  and.  in  sausat^-e  casings,  Russia;  in  tallow,  tluj  United 
Kingdom  and  British  Australasia. 

Fruits. — In  1901  the  apple  imports  of  Germany  were  nearly  one- 
half  derived  from  Austria-Hungary;  about  one-fifth  fnmi  France;  one- 

eighth  from  Italy;  one-eighth  from  Belgium;  and  only  2.4  per  cent 
from  the  United  States.  Almost  no  other  fresh  fruits  were  received 

from  the  United  States;  but  a  large  quantit}"  of  dried  fruits  (''not 

elsewhere  specified''),  including  dried  apples  and  prunes,  was  received 
from  the  United  States,  their  value  being  $2,078,100,  or  43.4  per  cent 

of  the  total  imports  of  this  class.  The  chief  competitors  were  Austria- 

Hungary  and  Servia,  each  contributing  one-fifth,  and  France,  one- 
tenth. 

Cereals. — Germany's  imports  of  wheat  in  1901  were  valued  at 
$67,283^100,  of  which  58.4  per  cent  came  from  the  United  States;  a 

little  over  one-fifth  from  Russia;  one-tenth  from  Argentina — but  the 
United  States  was  exceeded  in  the  supply  of  wheat  flour  by  Austria- 
Hungary,  which  contributed  58.8  per  cent  as  against  28.7  per  cent  by 

the  United  States.  About  one-half  of  the  barley  imported  into 

Germany  comes  from  Russia,  and  two-fifths  from  Austria -Hungary. 

The  United  States  makes  a  bare  showing.  One-fourth  of  the  imported 
buckwheat  is  from  the  United  States  and  more  than  one-half  from 
Russia. 

As  might  be  expected,  the  United  States  contributes  the  princi- 

pal portion  of  the  supply  of  imported  maize  (about  two-thirds); 

Argentina  sends  about  one-eighth,  Roumania  about  one-tenth,  and 

Russia  about  one-twentieth.  Russia  sends  about  seven-eighths  of  the 
oats  and  the  United  States  about  one-tenth;  Russia  about  nine-tenths 

of  the  rye  and  the  United  States  one-twentieth. 

Almost  the  entire  imported  malt  comes  from  Austria-Hungar\';  the 
bran  is  supplied  by  Russia,  Austria-Hungar\%  Argentina,  and  tlie 
Netherlands,  in  order  of  importance,  with  the  United  States  contribut- 

ing only  3.2  per  cent. 

Other  products. — The  oil  cake  and  oil-cake  meal  received  from 

the  United  States  by  Germany  in  1901  were  two-fifths  of  the  total 

imported;  from  Russia,  one- fourth;  from  France,  one-twelffli.  The 
imported  flaxseed  comes  mostly  from  Argentina,  the  British  East 

Indies,  and  Russia,  leaving  only  one- tenth  of  the  imports  to  the  United 
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States.  Two-thii'd.s  of  the  imported  leaf  tobacco  coines  directly  or 
indirectly  from  the  Dutch  Kast  Indies,  about  one-eighth  from  iirazil, 
and  one-twelfth  from  the  United  States. 

SUMMARY. 

From  totals  of  incom{)i'ehensil)le  maj^iiitude  and  from  a  bewildering 
mass  of  details  concerniiio-  th(^  exports  of  faini  products  from  this  coun- 

try, classitication  and  comparison  leduce  the  subject  to  wiiat  are,  afU'r 
all,  rather  simple  terms  when  separated  from  numerical  aggreoates. 

The  vast  total  of  exports  is  composed  mostly  of  cotton,  urain  and 
grain  products,  and  meat  and  uieat  products,  with  places  of  nuich  less 

although  of  large  importance  taken  by  tobacco,  live  animals,  oil  cake 

and  oil-cake  meal,  fruits  and  nuts,  and  vegeta])le  oils.  Witii  attention 
concentrated  upon  three  or  four,  or  at  most  ui)on  all  these  eight 

classes  of  products  as  exports  to  the  countries  of  the  earth,  it  may  be 

still  further  concentrated  upon  the  United  Kingdom  as  receiving  one- 

half  of  all  this  country's  exports  of  farm  products,  and,  in  a  less 
degree,  upon  Germany,  the  recipient  of  one- sixth,  all  other  countries 
being  individually  of  minor  importance  in  the  general  survey. 

So  it  becomes  easy  to  find  our  principal  competitors,  which  arc,  in 
meats  and  meat  products,  Australasia,  Argentina,  and  Canada,  and 
Denmark  in  bacon;  in  live  animals,  Argentina  and  Canada;  in  crrain 

and  grain  products,  Argentina,  Russia,  Canada,  and  Roumania,  and.  at 

times  British  India  and  Australasia;  in  tobacco,  the  Dutch  East  Indies; 

while  in  cotton  the  other  countries  of  the  earth  have  not  yet  produced 

a  direct  competitor  of  the  upland  varieties  grown  in  this  country. 



in:i.ATi()Ns   or   ikdkral  (iovERNiMiiN t  to  (ONTKOL 
OF  (ONTACaOl  S  DISEASES  OF  ANIMALS. 

By  1).  K.  Salmon,  I).  V.  M., » 

Chief  of  (he  Bureau  of  Ai'initil  huiustrij. 

INTRODUCTION. 

The  hivedino-,  i-jiising-,  and  feeding  of  farm  animals,  and  the  gather- 
ing and  preparation  of  animal  products,  constituting  what  is  known  as 

the  animal  industry,  is,  under  ordinary  circumstances,  probabl}^  the 
most  profitable  branch  of  agriculture,  and  seems  to  be  essential  to 
successful  farming.  Its  importance  is  recognized  by  everyone,  as  it 

is  hard  to  imagine  a  permanently  prosperous  country  where  the 
conditions  are  such  that  animal  production  is  impracticable.  Most 

enlightened  governments  have,  therefore,  fostered  and  encouraged  the 
animal  industry,  and  have  endeavored  to  throw  around  it  such  safe 

guards  as  could  be  suggested  to  protect  it  from  the  numerous  destruc- 
tive diseases  or  animal  plagues  which  from  time  immemorial  have 

constantly  existed  in  some  part  of  the  world,  always  read}^  to  follow 
the  lines  of  traffic  and  overrun  fresh  territory. 

The  contagious  diseases  of  animals  have  been  known  through  all 

historic  time,  and  probably  existed  many  centuries  before  the  art  of 

writing  was  discovered;  but  their  ravages  were  held  in  check  by  the 
very  condition.s  which  they  themselves  created.  The  more  animals 

they  destroyed,  the  fewer  there  were  left  to  prey  upon;  and  as  the 
animals  decreased  in  numbers  they  were  more  scattered  and  less  liable 
to  come  in  contact  with  each  other.  Consequently,  the  chances  of 

contagion  were  diminished  and  the  diseases  gradually  subsided,  until 
with  the  increase  of  animal  life  the  conditions  again  became  favorable 
for  infection.  With  the  increase  of  huuian  population  and  the 

development  of  agriculture  we  are  constantly  endeavoring  to  multiply 
our  stock  of  farm  animals,  and  in  doing  so  we  make  the  conditions 

more  and  more  fav()ra))le  for  the  spread  of  disease.  It  is  true  that  by 

confining  animals  to  certain  farms  or  pastures  they  are  prevented  from 

spreading  infection  to  the  same  extent  as  when  they  roam  unrestricted 

in  nature;  but  this  intliience  for  good  is  ofi'set  l)y  the  traffic  in  animals 
between  farm  and  farm,  by  th<'  driving  and  shipment  of  animals  to 
distant  markets,  and  by  tlie  importation  of  animals  from  all  p:iit<  of 
the  world. 

491 
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DISKASKS    IN    TllK    IMTKl)    STATKS    AND    CONTKOL    OF    CONTAOION. 

In  the  United  States  we  have  an  enormous  a^^iej(atit)n  <if  annuals; 

great  activity  in  the  traffic  and  transportation  of  animals  hetweeu 
ditlVrent  sections  of  the  country;  a  large  importation  from  other  parts 

of  the  world;  and,  in  short,  all  the  conditions  which  favor  the  spread 
of  disease,  if  the  contagion  is  allowed  to  establish  itself  within  our 

territory.  Fortunately,  the  Federal  Government  began  the  ."Supervi- 
sion of  imported  animals  before  many  Old  World  plagues  had  been 

introduced  upon  this  continent,  and  as  there  were  few  indigenous 

diseases  of  a  rapidly  spreading  character,  our  farm  animals  have  not 

been  destroyed  by  disease  as  they  have  been  in  many  other  parts  of 
the  world.  Nevertheless,  certain  contagious  diseases  exist  here  and 

are  very  troublesome  and  destructive.  Among  these  may  be  mentioned 

glanders,  cattle  and  sheep  scab,  Texas  fever,  tuberculosis,  and  hog 

cholera  and  other  infectious  diseases  of  swine.  Pleuro-pneumonia  and 
foot-and-mouth  disease  have  invaded  our  territory  several  times  in  the 

past,  but  have  been  entirely  eradicated  b}^  the  Federal  Government. 

DISEASES    EXISTING    IN    FOREIGN    COUNTRIES. 

In  most  other  countries  of  the  world  there  exist  extremel}^  fatal 
diseases  of  animals,  which  are  difficult  to  control,  and  which  are  not 

known  in  the  United  States.  In  Europe  there  is  foot-and-mouth 

disease,  pleuro-pneumonia,  and  sheep  pox;  in  Asia,  Africa,  and  the 
Philippines  there  is  rinderpest  and  surra;  in  Australia  and  South 

Africa  there  is  pleuro-pneumonia;  in  South  Africa  there  are  also  a 
number  of  very  fatal  diseases,  such  as  horse  sickness,  coast  fever,  and 

heart  Avater,  which  are  as  yet  imperfectly  understood;  in  South 

America  foot-and-mouth  disease  has  spread  beyond  control,  and 
threatens  us  through  animal  products,  such  as  wool,  hair,  and  hides, 

and  also  by  advancing  overland  to  our  Mexican  frontier. 

NECESSITY  OF  CONTROL  OF  CONTAGION  BY  FEDERAL  GOVERNMENT. 

It  is  plain  from  experience  in  the  past  that  neither  the  farmers  of 

the  country  nor  the  individual  States  can  protect  themselves  either 
from  the  diseases  which  have  become  indigenous  to  the  country  or 

from  those  which  exist  in  other  lands.  To  prevent  the  spread  of  these 

forms  of  contagion  there  must  be  expert  inspection  of  animals  that  are 

to  be  shipped  in  the  general  commerce  of  the  country,  and  this  inspec- 
tion should  be  made  as  near  as  possible  to  the  point  of  origin;  stock 

yards  and  stock  cars  must  be  kept  free  from  infection;  suspected  animals 
must  be  kept  in  quarantine  until  they  are  safe;  diseased  animals  dis 
covered  in  transit  must  be  disposed  of  in  such  manner  as  to  reduce  to 

a  minimum  the  danger  of  spreading  disease.     In  order  to  carry  on 
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such  !i  s('r\  ice  siic(«'ssi'iill\  lln'  olllcc,  coiHliict  iii;^'  it  imist  Ikinc  coiii- 
\)\v{v  infornKilioii  as  (o  (lie  cxi.stcMK'C  of  coiitaj^ious  (li.sea«e.s  in  the  vari- 

ous States  of  the  I'liion,  and  also  in  the  diflVroiit  <oiintri(;s  of  the; 
worhl.  This  iufonnatiou  can  only  Ixi  ol)tain('(l  l)y  the  Federal  (iovern- 
meiit,  which  has  its  a<^ents  in  all  eoiiiitries  fioni  whom  rejj^ular  and 

reliahh*  reports  an*  received.  Aj^ain,  the  supervision,  inspection,  jind 
(juanintine  of  imported  animals  and  thci  re<^ulation  of  interstate  shi[)- 
ineiits  so  as  to  exclude  eontat,^ion  can  only  be  performc^l  l)y  the  Fcnleral 
(lovernment,  and  att(Mnpts  to  exercise  this  power  l)y  the  States  have 

been  and  must  necessarily  be  imperfect  and  of  little  avail.  The  stamp- 

iiii;"  out  of  diseases  as  they  exist  on  farms  and  ranohes  would  seem  to 
come  under  the  police  power  of  the  individual  States,  but  when  a 

disease  has  spread  to  any  considerable  extent  experience  has  shown 

that  ev<Mi  tlu*  Ijirgest  and  wealthiest  States  are  unable  to  accomplish 
this  successfully  without  the  cooperation  of  the  General  Government. 

WORK    OF    THE    BUREAU    OF   ANIMAL   INDUSTRY. 

fcUCCESSFUL    CONTROL    OF    DISEASES. 

The  history  of  the  contagious  pleuro-pneumonia  of  cattle  in  the 
United  States  is  very  instructive.  This  contagion  remained  upon  our 

soil  for  more  than  forty  years,  and  States  like  New  York,  New  Jersey, 
and  Pennsylvania  attempted  without  success  to  stamp  it  out  of  their 

territory.  It  was  the  presence  of  this  disease  which  led  the  Federal 
Government  to  establish  a  Bureau  of  Animal  Industry  and  to  confer 

upon  it  certain  powders  looking  to  the  control  and  eradication  of  animaJ 
plagues.  The  work  with  pleuro-pneumonia  was  begun  in  1884,  and 
in  a  few  years  and  with  comparatively  small  expense  the  contagion 

was  entirely  eradicated.  In  the  same  manner  the  outbreak  of  foot- 

and-mouth  disease,  which  occurred  in  New  England  in  1902,  was 
completely  stamped  out.  Since  this  line  of  executive  work  by  the 
United  States  Government  was  begun,  the  needs  of  the  country  and 

the  experience  of  the  service  have  led  to  the  granting  of  additional 

powder  and  to  the  extension  of  the  field  of  w^ork,  so  that  now  indigenous 
diseases  such  as  Texas  fever,  sheep  scab,  and  cattle  scab  are  being 
controlled;  quarantine  stations  are  maintained  on  the  seaboard  and 

inspection  stations  along  our  land  boundaries;  supervision  has  been 

established  over  stock  3'ards  and  animals  in  transit;  and,  in  general, 
a  comprehensive  system  for  repressing  animal  diseases  has  been  put 
in  operation.  This  being  the  actual  condition,  everyone  interested  in 

American  agriculture  should  know  the  details  about  what  the  Govern- 
ment is  trying  to  do,  and  what  is  expected  of  the  citizen  under  the 

present  laws  and  regulations. 
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NEKI)    Ob'   CDOl'KUAriON    l)F   riTOLKMIiN. 

It  is  the  policy  of  the  Dejnirtmont  of  Aj^riculturc  lo  iii<n«'  commtn  - 

iitivelv^  ill  the  etfort  to  control  and  suppress  the  contaj^ious  diseases  of 
animals,  to  do  its  work  in  such  a  manner  as  to  disturh  as  little  as 

possible  the  ordinary  business  operations  in  live  stock,  and  to  protect 
the  farmer  and  ranchman  from  unnecessary  restrictions  and  burdens. 

To  carry  out  this  policy  successfully,  however,  the  Department  must 
have  the  loyal  and  zealous  cooperation  of  all  who  feed,  ship,  and  deal 

in  cattle;  for  if  it  is  found  that  the  .leniency  of  th(»  (Jovei'mnent  is 
taken  advantat»e  of  to  ship  diseased  animals  and  to  spread  contagion, 

the  regulations  must  be  made  more  strint^ent,  even  if  by  so  doing 
temporary  loss  and  hardship  should  result.  It  has  sometimes  happened 

in  the  past  that  regulations  which,  had  they  been  observed,  were 
amply  sutticient  to  control  the  disease  at  which  they  were  aimed  have 

tailed  to  produce  the  desired  effect  because  they  were  constantly 

ii^nored  and  violated.  This  failure  on  the  part  of  those  enoa<>ed  in 
the  animal  industry  to  observe  needful  regulations  and  to  cooperate 

with  the  Department  must  from  the  nature  of  the  case  react  upon 

that  industry,  because  more  stringent  measures  must  be  adopted, 

involving  greater  interference  with  business,  and  extending  the 

j)eriod  during  which  these  inconvenient  requirements  must  continue. 

LAW    CONTROLLING    SHIPMENT    OF    LIVK   STOCK. 

The  law  provides  that  no  railroad  company  nor  the  owners  or 

masters  of  any  vessel  or  boat  shall  receive  for  transportation  or  trans- 

port, from  one  State  or  Territory  to  another,  or  from  an}^  State  into 
the  District  of  Columbia,  or  from  the  District  into  any  State,  any  live 

stock  ali'ected  with  any  contagious,  infectious,  or  communicable  disease; 
nor  shall  any  person,  company,  or  corporation  deliver  for  such  trans- 

portation to  any  railroad  company,  or  master  or  owner  of  any  boat  or 

vessel,  any  live  stock,  knowing  them  to  be  affected  with  any  conta- 
gious, infectious,  or  communicable  disease;  nor  shall  any  person, 

company,  or  corporation  drive  on  foot  or  transport  in  private  convey- 
ance from  one  State  or  Territory  to  another,  or  from  any  State  into 

the  District  of  Coliunbia,  or  from  the  District  into  any  State,  any  live 

stock,  knowing  them  to  be  affected  with  any  contagious,  infectious,  or 

communicable  disease.  The  only  exception  to  this  statute  is  a  provi- 

sion that  the  so-called  splenetic  or  Texas  fever  shall  not  be  considered 
a  contagious,  infectious,  or  communicable  disease  within  the  meaning 
of  the  law,  as  to  cattle  being  transported  by  rail  to  market  for 

slaughter,  when  the  same  are  unloaded  only  to  be  fed  and  watered 
in  lots  on  the  way  thereto. 
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\  lOI.  ATIONS    n|.-    oKKilN'M.    I,\\V     AND    SIMMM-KM  F:N  T  A  KV     IJ:<.  ISI.A  IK  )N  . 

Hriolly,  (Ikmi,  il  is  :i  \  ioljitioii  of  llic  law  lor  any  person,  oi-  any 

company,  to  oilVi*  lor  sliipiiKMit,  or  lo  lake  in  any  manner,  imy  live 
stock  alliH'lccl  with  a  contanions  disease  from  one  Stat,e  or  Territory 
to  another.  This  law  has  been  constantly  violated  hy  tJie  interstate 

shipment  ol'  live  stock  allected  witii  inlanders,  sh(H*p  scab,  ('little  scab, 
luberculosis,  and  other  contiii^ious  diseases.  The  loadinj^  chutes,  stock 

cars,  and  stock  yards  are  thus  kept  infected,  and  the  purpose  of  the 

law  is  defeated.  There  liave  l)een  comparatively  few^  prosecuitions  lor 
such  shipnuMits  of  diseased  stock,  because  the  disease  was  not  dis- 

covered until  the  animals  reacluMl  some  stock  yard,  j^enerally  hundreds 

of  miles  from  the  point  of  origin,  and  then  it  was  impossible  to  [)rove 

that  the  shipper  knew  them  to  be  diseased  at  the  time  of  shipment. 

Doing  the  best  that  is  possible  by  inspection  at  the  principal  stock 
yards,  sutlicient  evidence  to  secure  conviction  could  not  be  o}»tained 

against  one  in  a  hundred  of  the  violators  of  the  law.  This  fact,  which 

has  been  ]>rought  out  with  great  clearness  by  the  experience  with 

sheep  scab,  made  it  necessary  that  measures  should  be  adopted  which 

would  tix  the  responsibility  upon  the  persons  who  ship  the  diseased 

animals,  and  which  would,  so  far  as  possible,  prevent  such  shipments. 

By  the  most  recent  regulations,  therefore,  persons  owning,  managing, 
or  transporting  animals  are  required  to  exercise  reasonable  diligence 

to  ascertain  that  the  animals  are  not  affected  with  any  contagious  or 

infectious  disease,  and  have  not  been  exposed  to  the  contagion  of  such 

disease  by  contact  with  other  animals  so  affected,  or  by  being  in  or 

upon  pen*,  premises,  cars,  or  other  vehicles  contaminated  by  diseased 

animals,  before  offering  them  for  transportation  or  transporting  them 

or  introducing  them  into  public  stock  yards  or  upon  public  highways  or 
lines  of  interstate  traffic. 

SPECIAL    MEASURES   TO    PREVENT   SPREAD    OF    CONTACJIOUS    DLSEASES. 

In  addition  to  the  provision  making  it  the  duty  of  the  shipper  to 

know  that  his  stock  is  free  from  disease  before  he  ships  it  in  the  chan- 

nels of  interstate  commerce,  special  measures  applicable  to  each  par- 
ticular disease  are  adopted  to  guard  against  the  spread  of  contagion 

by  ignorant,  careless,  or  lawdess  persons.  In  States  where  disease  is 

widely  disseminated  live  stock  will  be  inspected  before  shipment  is 
allowed,  and  by  cooperation  with  the  State  authorities  the  flocks  and 

herds  which  are  found  to  ))e  diseased  upon  such  inspection  will  be 
(quarantined  until  proper  measures  are  taken  to  eradicate  the  contagion. 

POWER    OIVEN    THE    SECRETARY    OF    A(}RICULTURE. 

By  act  of  Congress,  approved  February  :i,  11)03,  authority  is  con- 
ferred upon  the  Secretary  of  Agriculture  to  make  such  regula- 

tions and  take  such  measures  as  he  may  deem  j)ro])er  to  prevent  the 



4\)iS         YKAKBOOK    OF    THE    DEPARTMENT    OF    AGRICULTUKE. 

dissemination  of  tiie  contai^ion  of  any  contagious,  infectious,  or  com- 
iiuuiicable  disease  of  animals  from  a  foreign  country  into  the  United 
States  or  from  one  State  or  Territory  of  the  United  States  or  the 
District  of  Columbia  to  another.  And  the  vioktion  of  the  act  or 

of  the  orders  or  reguhitions  made  in  pursuance  thereof  is  a  misde- 
meanor, punishable  ))y  a  tine  of  not  less  than  $100  nor  more  than 

$1,000,  or  by  imprisonment  not  more  than  one  year,  or  by  both  such 
fine  and  imprisonment.  It  will  be  seen,  therefore,  that  the  authority 
and  the  responsibility  for  the  control  of  the  contagious  diseases  of 
animals  have  been  fully  placed  within  the  Department  of  Agriculture, 

and  it  is  the  duty  of  this  Department  to  protect  the  ag:ricultural  inter- 
ests of  the  country  from  the  spread  of  such  diseases  by  all  the  means 

in  its  power.  The  Department  has  endeavored  to  avoid  extreme 
measures,  and  in  case  of  doubt  has  given  the  benefit  of  this  to  the 
owner  of  diseased  stock  discovered  in  transit  from  one  Stiite  to  another; 
but  this  leniency  has  by  some  been  taken  as  a  sign  of  weakness  and 

has  led  them  to  defy  the  regulations  and  the  inspectors  by  other  viola- 
tions of  a  most  glaring  character.  Such  action  can  not  be  tolerated, 

and  those  guilty  of  it  in  the  future  will  have  only  themselves  to  blame 
if  the  penalty  of  line  or  imprisonment,  or  both,  is  imposed  upon  them. 

DISEASES   THE    DEPARTMENT   IS    ENDEAVORING    TO    CONTROL. 

The  diseases  which  the  Department  is  now  striving  most  earnestly  to 

control  are  sheep  scab,  cattle  scab,  and  Texas  fever.  A  brief  state- 
ment in  regard  to  each  of  these  diseases  will  serve  to  indicate  present 

conditions  and  perhaps  show.what  may  be  expected  in  the  future. 

Sheep  Scab. 

The  disease  of  sheep  which  is  commonly  called  scab  is  an  irritation 
.of  the  skin  leading  to  the  formation  of  crusts  or  scabs,  and  is  caused 
by  a  parasitic  mite  or  acarus,  which  although  very  small  is  nevertheless 
visible  to  the  unaided  eye.  This  disease  is  similar  to  the  mange  of 
other  animals,  and  the  parasite  which  causes  the  trouble  does  not  live 
in  nature  for  any  considerable  time,  except  upon  animals  of  this  species. 
The  disease,  conseciuently,  arises  only  by  contagion  from  affected  sheep, 
or  by  similar  contamination  from  pastures,  pens,  sheds,  cars,  or  other 
objects  which  have  been  recently  infected  by  diseased  sheep.  ̂ Yhen 
all  the  mites  are  destroyed,  the  disease  will  disappear  and  will  not  be 
seen  again  until  more  affected  sheep  are  introduced  from  some  other 
part  of  the  world  where  the  disease  exists,  that  is,  the  disease  is  caused 
by  contagion,  and  by  contagion  only.  The  parasites  which  produce  it 
can  only  multiply  upon  the  bodies  of  sheep,  and  although  these  parasites 
may  live  in  buildings  or  pastures  for  a  few  weeks,  or  possibly,  under 
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very  favorabkM'onditioii.s,  lor  two  or  tlircr  moiiihs,  their  existence  in 
such  locations  is  limited.  Another  encomaj^in*^  fact  is  that  the  para- 

site is  easily  (hvst  roved,  and  a  rnnnherof  reniedi(^s  have  been  thoroui/'hly 
tested  which,  when  suital)ly  applicMJ  to  ailected  sheep,  will  kill  the  mites 

without  injurin«r  tiie  animals. 
Sheep  scab  is  a  far  more  serious  disease  than  anyone  would  suppose 

from  a  casual  inspection  of  afleeted  animals,  especially  during  the 
milder  seasons  of  the  year.  Jn  winter  the  symptoms  are  aj^gravated. 

The  strentrth  of  the  animal  and  its  power  of  resisting- adverse  conditions 
are  diminished.  If  the  cold  is  extreme  and  the  food  scarce,  a  large 

part  of  the  Hock  may  perish,  and  those  which  survive  will  come  through 
the  winter  in  a  miserable  condition,  which  gives  little  prospect  of  profit 
to  the  owner.  Under  the  best  conditions  of  food  and  climate  there  is 

still  heavy  loss  on  account  of  the  tearing  out  of  the  wool  through  the 

efforts  of  the  animals  to  relieve  the  terrible  itching  by  constantly  biting 

and  rubbing  themselves.  Moreover,  the  wool  which  is  produced  on 

such  diseased  sheep  is  weakened  in  fiber  and  of  less  value  than  the 

wool  of  health}^  animals.  There  can  be  no  doubt  that  this  disease  is 

the  greatest  obstacle  to  the  success  and  prosperity  of  the  sheep  indus- 
try in  the  United  States. 

There  is  another  side  to  the  baleful  influence  of  scab  which  should 

not  be  overlooked.  Diseased  sheep  have  been  shipped  everywhere; 

the  stock  yards  of  the  country  and  the  stock  cars  have  been  kept  con- 
stantly infected;  it  has  been  next  to  impossible  to  buy  sheep  in  the 

great  markets  for  feeding  or  grazing  without  finding  after  they  had 
reached  the  farm  that  they  had  contracted  the  infection;  it  has  also 

been  difficult  to  obtain  pure-bred  animals  for  improving  the  flocks 
without  their  becoming  infected  during  transportation;  and  equally 
serious  has  been  the  difficulty  of  excluding  diseased  sheep  from  the 

export  trade  and  preserving  the  reputation  of  our  animals  in  foreign 

markets.  These  conditions  are  not  only  discouraging  and  intolerable 

to  the  individual  sheep  raiser,  but  they  are  a  disgrace  to  any  civilized 

country  which  allows  them  to  continue.  The  dictates  of  humanity  no 

less  than  the  interests  of  agriculture  require  that  the  sufl'ering  of  the 
animals  from  this  cause  should  be  abated.  There  is  no  practical  diffi- 

culty in  the  cure  and  eradication  of  the  disease  if  the  owners  will  onl}^ 
cooperate  with  the  authorities  to  that  end;  and  if  this  cooperation  can 

not  be  obtained  spontaneously  it  should  be  stimulated  by  the  power  of 
the  law.  The  individual  flock  owners  have  been  unable  to  protect 
themselves,  the  efforts  of  the  State  governments  have  produced 

improvement  only  in  restricted  areas,  and  it  is  solely  by  cooperation 
between  the  Federal  Government  and  the  States  that  complete  success 
is  to  be  expected. 

3     Ai9U8   31^ 
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ta)VKu\.M»;.\  r   ai  iiioitnv    in   ct>.\TU()i,  ok  dihka.sk. 

The  Federal  (loveniinent  takes  up  the  work  of  coutrolliuo-  animal 
diseases  tlirout»h  the  ])()wer  and  duty  whieh  lias  heeu  conferred  upon 
it  to  regulate  eouunerce  between  the  States  and  with  foreign  countries. 

There  has  been  much  controvers}^  in  the  past  as  to  the  extent  to  which 
the  Federal  Government  can  act  in  such  cases,  but  experience  has 

shown  that  practically  it  can  do  all  that  is  necessary  to  accomplish  the 

object.  There  would  be  no  question  raised  as  to  the  power  of  the 
(ieneral  Goverimient  to  inspect  and  (piarantine,  or  even  to  excdude 

animals  from  foreign  countries  where  contagious  diseasej  exist;  and 
the  i)ower  over  interstate  commerce  is  just  the  same  and  was  granted 

in  the  same  words  as  the  power  over  foreign  conunerce.  The  Cfcneral 

Government  can,  therefore,  without  doubt,  inspect  and  quarantine 
animals  coming  from  States  where  such  dangerous  diseases  exist,  and 

if  this  is  insufficient  it  can  prohibit  the  shipment  to  other  States  of  the 
classes  of  animals  which  are  atfected  with  the  disease  to  be  guarded 

against.  It  is  evident,  however,  that  the  Federal  Government  should, 

only  as  a  last  resort,  prohibit  any  class  of  interstate  connuerce,  since  it 

is  the  duty  of  the  Government  to  foster  and  encourage  such  commerce 

and  to  protect  instead  of  injuring  it.  For  this  reason  it  is  the  policy 

of  the  Government  to  proceed  so  long  as  possible  by  less  drastic 

measures,  even  though  these  require  more  time,  and,  before  resorting 

to  prohibition  and  destruction  of  trade,  to  offer  cooperation  with  men 
and  money  for  the  eradication  of  the  disease.  It  is  never  the  desire 

of  this  Department  to  trample  upon  local  rights  nor  to  override  State 

authority,  but  where  a  dangerous  and  destructive  disease  is  allowed 

to  estai)lish  itself  in  any  State  and  to  spread  until  it  menaces  the 
industries  of  other  States,  an  emergency  has  arisen  which  calls  for 

effectual  action,  and  either  the  State  must  permit  the  General  Govern- 
ment to  operate  within  its  territory  for  the  control  and  eradication  of 

the  disease,  or  it  must  expect  to  see  a  prohibition  put  upon  the  inter- 
state traffic  of  the  animals  which  are  liable  to  carry  the  infection. 

GOVERNMENT    EFFORT.H    AGAINST    DISEASE. 

The  history  of  the  Department's  action  v/ith  reference  to  sheep  scab 
shows  that  regidations  prohibiting  the  shipment  of  diseased  sheep  from 
one  State  to  another,  and  their  entrance  into  stock  yards  used  for  the 

interstate  trade,  also  requiring  the  disinfection  of  yards  in  which  dis- 
eased sheep  had  been  placed,  were  insufficient  to  stop  the  interstate 

shipment  of  such  diseased  animals,  notwithstanding  the  fact  that 

inspectors  were  required  to  make  inquiries  for  evidence  that  would 

justify  prosecution  of  the  shippers.  The  tirst  order  (concerning  sheep 

scab  which  contained  the  above-mentioned  requirements  was  dated 
December  13,  1895;  and  this  was  followed  by  the  order  of  June  18, 

1897,  requiring  that  cars,  boats,  and  other  vehicles  which  have  been 
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iist'd    for  tho   tratisportiilioii   of  utl'tu'tod   sliccj)  slnill    he    iiiimi'diutdy 
(•leaned  and  disinlVctrd. 

At  (his  time  llic  immbei-  of  inspectors  i'lnployed  hy  the  P>uioau  of 
Animal  Induslry  was  so  liiniti^d  that  the  inspections  could  only  be  made 

at  the  j)rincipal  .stock  yards,  and  it  was  found  that  diseased  sheei)  coii- 

(imiiMl  to  ari'ive  in  lar^'c  numbers  and  that  the  regulations  were  with- 
out any  material  (^tfect  iii)on  the  traltic.  The  Department  hesitated  to 

issue  more  stringent  and  comprehensive  orders,  because  it  could  not 

enforce  them  without  a  great  increase  of  t\\Q  insi)ection  service  and 

th(^  expenditure  of  more  money  than  was  available.  Such  orders 
would  also  lead  to  serious  inconveniences  and  buidens  to  tralHc  and  to 

the  sheep  industry,  and  were  not  to  be  undertaken  until  it  was  de- 
monstrated that  milder  measures  could  not  })e  made  to  accomplish  the 

object.  Accordingly,  it  was  deemed  best  to  issue  a  })ulletin  giving 
full  information  concerning  the  nature  of  the  disease,  the  treatment 

by  which  it  could  be  eradicated,  and  the  laws  and  regulations  prohib- 
iting the  interstate  shipment  of  affected  sheep.  The  distril)ution  of 

this  bulletin  gave  flock  owners  an  opportunity  to  inform  themselves 
on  the  subject  and  allowed  them  all  the  time  needed  to  rid  their  flocks 

of  the  disease  before  more  drastic  measures  were  adopted. 

DlPlMNCi    SHEEP. 

An  important  order  was  issued  July  20,  1891),  with  reference  to  the 
manner  in  which  sheep  should  be  dipped  before  being  permitted  to 

go  forward  in  the  channels  of  interstate  commerce.  Previous  to  this 
time,  when  diseased  sheep  were  found  in  the  stock  yards  it  was 

required  that  they  should  be  dipped  in  some  preparation  for  the  cure 
of  the  malady  before  shipment  to  other  States,  but  it  was  not  specified 

what  dip  should  be  used  nor  the  manner  in  which  the  operation  should 
be  conducted.  The  result  of  leaving  these  details  to  the  discretion  of 

the  owners,  the  commission  merchants,  or  the  stock-yards  companies, 
as  the  case  might  be,  was  extremely  unsatisfactory;  but,  as  these 

parties  claimed  that  they  bad  the  right  to  treat  the  animals  belonging 
to  them  or  in  their  custody  according  to  their  own  ideas,  and  as  they 
strongly  objected  to  dictation  on  the  part  of  the  Government,  the 

dipping  was  left  in  their  hands  until  this  method  of  proceeding  proved 

to  be  a  failure.  Many  sheep  were  injured  by  being  dipped  in  liquids 
of  a  scalding  temperature  or  which  were  too  concentrated;  in  other 

cases  inefficient  mixtures  were  used  ))ecause  of  their  cheapness,  and, 

in  general,  the  dipping  was  conducted  not  with  the  idea  of  curing  the 

sheep,  but  to  conq)ly  in  the  easiest  mannei-  possibh^  with  the  regulations. 

WHAT    DII'S    MAV     UK    l.sKI». 

The  order  nu^ntioned  provides  that  no  slucp  afl'ected  with  scabies, 
and  no  sheep  which  have  Ix^en  in  contact  with  otliers  »^o  aflected,  shall 
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be  iillowt'cl  shipinciit  from  one  State  or  Territory  into  another,  or 
from  any  State  into  the  Distrirt  of  Cohimhia,  or  from  the  District 

into  any  State,  unless  said  sheep  shall  have  hrst  heen  dipped  in  a 

mixture  approved  by  this  Department.  A  tobacco-and-sulphur  and 
a  lime-and-sulphur  dip  were  approved  })y  this  order  and  the  formulas 
^iven  for  their  preparation.  The  owner  of  the  animals  is  privileged 
to  choose  which  one  of  these  dips  shall  be  used,  but  one  or  the  other 

must  be  selected  if  the  sheep  are  to  be  shipped  in  interstate  commerce. 

OBJEC  riONH    rK(.;El)    AOAIN^T    1)IPF1N(;. 

At  the  time  the  order  of  July  20,  1899,  was  issued  the  Bureau  of 

Animal  Industry  was  severely  criticised  and  its  work  ridiculed  by 
interested  parties,  principally  by  the  mamifacturers  of  proprietary 

dips.  It  was  said  that  a  single  dipping  was  useless,  that  sheep  could 
not  be  cured  by  one  dipping,  and  that  consequently  all  the  expense, 
inconvenience,  and  delay  caused  by  this  requirement  went  for  nothing. 

The  fact  is  that  this  dipping  is  a  complete  protection  of  the  channels 

of  interstate  commerce  so  far  as  these  particular  shipments  are  con- 
cerned. Either  of  the  recognized  dips  will  kill  all  the  mites  upon  the 

sheep  at  the  time  of  dipping,  and  will  destro}-  any  others  that  get  upon 
the  animals  from  infected  pens  or  which  hatch  from  eggs  upon  the 

skin  before  the  fleece  is  entirely  dry,  and  probably  for  several  days 

afterwards.  The  atiected  sheep  can  not  be  dangerous,  therefore,  to 

other  animals,  nor  can  they  infect  cars  or  railroad  pens  during  the  first 

week  after  dipping.  Considered  as  a  measure  for  the  protection  of 

interstate  conunerce,  which  is  the  paramount  object  of  the  interven- 
tion of  the  Federal  Government,  the  dipping  of  diseased  and  exposed 

sheep  would  be  fully  justified  if  it  did  not  permanently  cure  a  single 
animal.  The  owners  of  the  sheep  or  the  local  authorities  might  easily 

dip  the  animals  a  second  time  after  they  arrive  at  their  destination, 
and  thus  complete  the  cure.  Experience  has  shown,  however,  that 

more  than  90  per  cent  of  the  animals  dipped  under  ofKcial  supervision 
remain  free  from  the  disease.  During  the  year  1902  the  afiected  sheep 
thus  treated  numbered  218,110,  from  which  returns  were  afterwards 

received,  and  of  this  number  84.8  per  cent  were  permanently  cured. 
The  exposed  sheep  dipped  and  from  which  reports  were  afterwards 
received  reached  the  number  of  572,659,  and  of  these  94.7  per  cent 
remained  free  from  disease.  The  single  dipping  has,  therefore,  not 

only  protected  the  channels  of  interstate  commerce,  but  it  has  saved 

from  infection  the  great  majority  of  the  farms  to  which  these  sheep 
were  taken. 

Another  objection  urged  against  the  official  dipping  was  that  the 

lime-and-sulphur  preparation  greatly  injured  the  wool  and  should  not 
be  recognized  on  that  account.  The  answer  to  this  objection  is  that 

the  owner  is  privileged  to  select  the  tobacco-and-sulphur  dip  if  he  so 
desires,  and  there  is  no  ground  upon  which  such  an  objection  can  be 
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niisod  to  this  dip.  Tlic  limc-and-sulpliur  dip  wan  recognized  bccjiuse 

it  is  OIK*  of  th(>  most  cllicirnt  preparations  known  foi*  the  cure  of  this 
disease;  the  niateiials  are  <heaper  and  more  easily  obtained  thari  those 

for  any  other  dip;  the  constituents  are  familiar  to  everyone  and  the 

dip  is  easily  made  and  less  danj^'-erous  to  the  sheep  than  most  other 
dips.  Careful  inveslitration  has  satisfied  the  Department  that  the 

lime-and-suli)hur  dip  is  not  as  injurious  to  the  wool  as  is  frecpumtly 
alloyed.  Wools  from  sheep  dipped  in  this  preparation  have  not  oidy 
been  examined  by  the  otlicials  of  the  l)ej)artment,  but  they  have 

been  sent  to  the  most  expert  judges  of  wool  in  the  country,  and  no 
evidence  of  injury  could  be  discovered;  in  fact,  these  wools  could  not 

be  distinguished  from  other  wools  that  had  not  been  subjected  to  this 

treatment.  The  principal  opposition  to  the  recognition  of  the  lime- 

and-sulphur  dip  has  emanated  from  the  manufacturers  of  commercial 
dips.  These  gentlemen  evidently  find  that  it  is  difficult  to  compete 

with  this  preparation  either  in  efficacy  or  price,  and  therefore  they 
object  to  its  being  indorsed  by  the  Government.  The  Department  has 
had  in  view,  however,  only  the  success  of  its  work  and  the  interests 

of  the  wool  producers.  It  can  not  undertake  to  eradicate  a  disease 

and  at  the  same  time  preserve  the  market  for  the  remedies  that  are 

manufactured  to  cure  that  disease.  Moreover,  its  first  duty  is  to  the 

farmers  and  stock  raisers,  and  it  should  in  its  official  dippings  require 

the  most  effective,  the  cheapest,  and  the  safest  preparations  attainable; 

and  in  order  to  conduct  the  work  successfully  the  composition  of  the 

dips  should  be  known,  and  it  should  be  possible  to  learn  by  simple 
tests  if  they  are  made  and  used  of  standard  strength. 

Probabl}^  the  most  sincere  objection  that  has  been  raised  to  the 
recognized  dips  is  that  the}^  injure  the  business  of  the  manufacturers 
of  commercial  dips.  It  is  said  that  sh-eep  raisers  have  obtained  the 
impression  that  they  must  use  the  official  dips,  even  upon  farms  and 
ranches,  if  their  sheep  are  allowed  to  go  into  the  channels  of  interstate 

trade.  It  has  been  the  intention  of  the  Department  to  avoid  any 

interference  with  the  home  dipping  of  sheep,  and  therefore  to  permit 
the  owner  to  select  in  the  freest  manner  the  remedy  which  he  used. 

For  nearl}^  four  years  this  policy  Avas  carried  out  w  ithout  obtaining  a 
satisfactory  diminution  of  the  disease  on  the  farms  and  ranges  where 

the  sheep  are  produced.  It  has  even  been  charged  by  the  dip  manu- 

facturers that  the  disease  increased  in  prevalence  rather  than  dimin- 
ished during  these  years.  As  a  matter  of  fact,  it  has  increased  in  sonie 

sections  and  decreased  in  others,  the  general  result  being*  a  substantial 

gain  for  the  bcttei".  It  has  been  made  plain,  however,  by  the  corre- 
spondence and  official  reports  of  the  Department  that  some  of  the 

commercial  dips  are  inefficient  and  unreliable;  that  some  have  proved 
very  dangerous  to  the  animals  dipped;  and  that  in  no  case  that  has  been 

brought  to  itri  attention  has  the  disease  been  eradicated  in  any  State 
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exofpt  by  otficial  su|H'r\'isioii  of  the  clippiiitj.  Tlifiv  tire  onl\  a  very 
few  States  in  wliirh  siieeess  luus  been  iicbievetl  throiijj^li  th«*  etfortu 
of  the  local  authorities;  but  trt^nerally  the  lack  of  funds,  insurticient 

|K)wer,  the  interference  of  lo«.*al  interests,  and  errors  in  nuinai;^ement 
have  defeated  the  objei't  for  which  the  work  wa.s  in>tituted. 

INSPECTION    OK   8UEEP    AT   TIME    OF   SHIPMENT. 

Bei^innintjf  with  lSi*i^  the  Department  adopted  the  i)olicy  of  statiouini^ 
inspectors  in  the  interior  of  the  country  to  inspect  sheep  at  the  time  of 

shipment,  preventing  the  diseased  ones  from  ̂ oing  out  of  the  State, 

and  orranting  permit^s  to  those  which  are  healthy.  This  service  has 
In^en  ori*aduallv  increased  as  monev  and  men  were  available,  and,  as 

mig^ht  be  expected,  the  numl>er  of  diseased  sheep  reaching  the  central 
markets  of  the  country  has  been  materially  lessened,  rnfortunat^^ly, 
there  are  many  men  who,  instead  of  curing  their  sheep,  resort  to 

subterfuges  and  deception  in  order  to  get  them  to  market.  The  sheep 
which  show  no  signs  of  the  disease,  but  which  are,  nevertheless, 

exix)sed,  are  sorted  from  the  flock  and  driven  to  such  a  distance  from 
the  affected  ones  that  the  inspector  can  only  see  the  former,  and, 

knowing  nothing  of  the  latter,  he  is  deceived  into  permitting  the 

ex|^K)sed  sheep  to  go  forward  to  market.  After  these  infected  animals 
are  crowded  together  on  the  cars  for  a  few  days  the  symptoms  of  the 

disease  appear,  and  the  shipment  must  he  stopped  at  the  tii*st  inspection 
jK>int  where  their  condition  is  revealed.  The  shipper  claims  that  he 
did  not  know  the  animals  were  diseased,  or  sometimes  has  the  assurance 

to  put  his  case  forward  as  evidence  that  the  inspection  is  worthless. 

Tnder  any  circumstances,  cars  and  stock  yards  are  infected  and  the 

diseased  sheep  found  in  transit  must  be  disposed  of  in  some  manner 

that  will  guard  against  further  damage.  In  other  cases  sheep  are 

infected  by  being  driven  over  ranges  or  through  pens  w  here  diseased 
animals  have  been,  and  these  sheep  will  show  symptoms  of  the  disease 

when  they  reach  market,  and  yet  their  owners  may  l^e  innocent  of  any 
knowledge  of  their  exposure. 

SOUND   f>HEEP    INFECTED    IN   TRANSIT. 

These  cases  of  sheep  which  were  sound  at  the  time  of  shipment 
eominof  down  with  scabies  before  thev  reach  market  have  been  so 

frequent  that  it  has  become  evident  little  more  progress  can  be  made 
for  the  control  of  the  disease  until  effectual  work  for  its  suppression 
is  done  in  the  States  where  it  exists.  It-  was  therefore  decided  to 

refuse  permits  for  the  shipment  of  sheep  from  certain  badJy  infected 

States  unless  they  were  dipped  or  unless  it  could  be  shown  that  the 
county  in  which  the  shipment  originated  was  free  from  infection;  and 

it  was  also  decided  to  aid  the  State  authorities  in  such  cases  to  con- 
duct the  proper  measures  for  eradicating  the  disease.     The  diseased 
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sluM*])  liiiNf  l> 'fii  <li|)|)r(I  iiiitH  cured  and  uiilil  infection  was  no  Iom^ci" 

(•ontijictccl  Ironi  the  pasturos,  and  all  llic  slu'cp  in  sonn^  of  the  woi'hI 

infected  (•onnti(\'^  wcM'e  t^Mvon  tlie  same  (rcMitnient,  whel-hei-  tlii^y  pre- 

stMited  symptoms  of  the  disease  or  not.  'I'he  eooi)eration  of  tin;  Stat^' 
and  Federal  autlioritios  to  enforce  these  measures  has  ]>(;en  success- 

fully carried  out,  and  although  the  first  season's  work  left  somethinjr 
to  l)e  desired  in  the  way  of  thoroufi^hness  it  resulted  in  a  great  decreases 

in  the  extent  of  the  infection.  If  the  dipping  is  begun  a^-ain  early  in 
the  spring  and  the  ranges  are  protected  from  infection,  the  ])r{)l;a- 
hility  is  that  during  the  coming  year  good  results  will  Ije  mucli  more 

apparent  than  they  were  last  year. 

OFFICIAL    AND    PKOPRIETARY    PREPAKATlONrt. 

In  these  dippings  under  the  combined  authority  of  the  State  and 

Federal  governments  it  has  been  required  that  the  officially  recognized 

preparations  should  be  used.  This  has  brought  many  pi-otests  from 
the  manufaeturers  of  proprietary  dips,  who  claim  that  their  business 

is  being  ruined  in  the  States  where  these  operations  are  being  con- 
ducted. Undoubtedly,  the  statements  as  to  loss  of  business  under 

these  circumstances  are  correct,  but  nevertheless  it  is  not  apparent  how 

the  Government  can  properly  proceed  and  at  the  same  time  protect 
the  manufacturers  of  these  remedies.  The  stamping  out  of  the  di.sease 

must  necessarily  destroy  the  market  for  remedies,  and  during  the 

stamping-out  process  remedies  must  be  used  of  known  composition 
and  which  are  safe  and  reliable  in  their  effects.  Some  of  the  proprie- 

tary dips  are  apparently  good  and  others  are  certainly  bad,  but  to 

investigate  all  of  them  thoroughly  and  attempt  to  discriminate  between 
them  would  be  a  long  and  expensive  undertaking  and  one  that  would 

probably  be  unsatisfactory  to  all  parties.  If  such  a  w^ork  were  suc- 
cessfully completed  and  certain  preparations  were  recommended  the 

composition  of  which  is  secret,  there  would  be  nothing  to  prevent 

unscrupulous  dealers  from  depreciating  the  qualit}^  relying  upon  the 

Government  indorsement  rather  than  upon  the  excellence  of  the  prod- 
uct for  their  sales.  Such  frauds  are  always  liable  to  occur,  bringing 

loss  to  the  consumers  and  suspicion  upon  the  officials  who  gave  the 
indorsement;  therefore  the  opportunity  for  them  should  be  avoided 

whenever  it  is  possible  to  do  so. 

For  the  reasons  which  ha\'e  been  given,  the  work  with  sheep  .seal) 
will  contiiuK^  on  the  same  lines  as  have  been  followed  in  the  past. 
There  will,  however,  be  stronger  and  more  determined  efforts  to  stani]) 
out  the  disease  at  the  point  of  origin.  More  stringent  measures  w  ill 

be  adopted  to  prevent  the  shipment  of  diseased  or  exposed  sheep  ivom 
one  State  to  another,  and  an  attempt  will  be  made  to  hold  thosv  who 

violate  the  law  and  regulations  to  more  strict  accounta))ility  by  bring- 
ing pro.secutions  whenever  sufficient  evidence  can  })e  obtained.     The 
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Department  relies  upon  the  cooperation  not  only  of  the  Stutes,  but 
of  the  individual  flock  owners,  in  whose  behalf  this  work  is  beirjj^ 
conducted  and  who  will  l)e  so  greatly  benefited  if  it  succeeds. 

tVATFLE  Scab. 

The  disease  known  as  cattle  scab  is  also  caused  l)y  an  acarus  or  mite, 

and  this  belont^s  to  the  same  species  as  the  one  which  |)roduces  sheep 
scab;  but  these  mites,  although  very  closely  related,  constitute  different 

varieties,  and  the  sheep  mites  do  not  cause  disease  in  cattle  nor  the 

cattle  mites  in  sheep.  This  disease  has  spread  tremendously  throughout 

the  Western  States,  and  especially  in  the  range  country,  during  the 

last  half  dozen  years.  In  some  sections  practically  all  of  the  cattle 
are  affected.  In  summer  the  symptoms  are  mild  and  attract  little 

attention,  but  as  cold  weather  comes  on  they  are  more  intense.  The 

animals  lose  flesh  and  vitality.  They  are  unable  to  resist  at  the  same 

time  the  debilitating  effect  of  the  disease  and  the  demands  made  upon 

the  system  by  a  long  and  severe  winter.  As  a  result  of  these  conditions 

large  numbers  of  these  animals  succumb,  the  losses  being  greater  in 
the  northern  than  in  the  southern  sections  of  the  country. 

EFFECT    OF   THE    DISEASE   ON    CATTLE   TRAFFIC. 

In  addition  to  the  direct  losses  of  cattle  the  obstacles  to  traffic  and 

shipments  are  becoming  very  serious.  People  are  alarmed  over  the 
continued  existence  of  the  disease,  and  many  have  stopped  buying  these 

animals.  It  is  becoming  more  difficult  to  move  affected  herds  in  the 

States  where  they  exist,  while  their  shipment  out  of  the  State  is  a 

violation  of  the  Federal  statutes.  This  being  the  case,  it  is  apparent 

that  unless  vigorous  action  is  taken  it  will  be  impossible  to  market  the 

cattle  crop  of  this  year  from  the  affected  sections;  but  to  hold  back 

so  many  cattle  for  another  year's  markets  Avill  be  a  great  hardship  to 
the  producers,  and  it  may  be  almost  an  equal  hardship  to  the  con- 
sumers. 

IMPORTANCE    OF    CONTROLLING    THE    DISEASE. 

This  disease,  which  at  first  appeared  insignificant  and  scarcely  worth  v 

of  attention,  has  to-day  become  one  of  the  greatest  dangers  to  the 
cattle  industry.  It  is  invading  the  States  in  the  corn  belt,  and  unless 

it  can  be  checked  will  spread  all  over  the  country.  The  losses  which 

it  is  alread}^  causing  are  enormous,  and  these  will  increase  as  the  infec- 
tion is  more  widely  distributed.  The  very  integrity  of  our  export 

trade  in  live  cattle  is  threatened,  as  it  is  becoming  increasingl}^  difficult 
to  detect  and  exclude  the  exposed  animals. 

WORK    OF    THE    DEPARTMENT    OF    AGRICULTURE, 

This  condition  of  affairs  requires  the  most  vigorous  action  of  the 

Department,  and  plans  for  work  are  now  being  matured  which  will 
be  put  into  effect  as  soon  as  the  weather  becomes  suitaV:)le  for  operations 
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ill  the  Nortliwcst.  In  o(>nci!il.  tlic  incasiircs  will  he  ̂ iinihn  to  tho.se 

adopted  for  sluH^p  seal >.  I>i|)piii<r  vats  must  \h\  const nictcd  hy  cattle 

owners  or  otJHMs  in  all  parts  of  the  infcM-ted  Statcis,  and  the  cattle 
must  he  dipped  repeatedly  until  they  are  fi(Mi  from  the  diseas(i  and 
all  the  mites  have  disappeared  from  buildinj^^s  and  pastures.  The 

limc-and-suli)hui-  dip  will  \n)  used  exclusively  for  the  early  work,  for 
it  has  shown  itself  superior  to  all  other  materials  usexl,  with  the  ])os- 
sible  exception  of  the  litrht  crude  petroleum  from  the  Beaumont  dis- 

trict (Texas),  which  in  some  trials  has  pioved  very  satisfactory,  l)ut 

which  has  not  yet  been  tricnl  on  a  sufficient  scale  to  warrant  its  accept- 
ance as  an  official  dip  for  this  purpose.  Diseased  cattle  will  be  excluded 

so  far  as  possible  from  interstate  traffic  and  from  the  principal  stock 

yards,  which  constitute  the  great  cattle  markets  where  the  interstate 
trade  converges. 

COOPERATION    OF   STATE   GOVERNMENTS    WITH    THE    DEPARTMENT. 

The  governors  of  a  number  of  States  have  already  expressed  their 

desire  to  cooperate  with  the  Department  for  the  suppression  of  cattle 
scab,  and  it  is  therefore  felt  that  there  will  be  full  power  placed  with 

the  Bureau  of  Animal  Industry,  not  only  to  prevent  the  movement  of 

infected  and  exposed  animals  from  one  State  to  another,  bnt  to  super- 
vise and  enforce  the  measures  necessary  to  eradicate  the  disease  within 

the  different  States.  The  eradication  of  the  disease  will  be  an  expen- 
sive operation,  but  when  the  prosperity  of  the  cattle  industry  and  the 

integrity  of  the  food  supply  of  the  country  depend  upon  this  being 
successfully  accomplished  there  can  be  little  doubt  that  Congress  will 

be  liberal  in  supplying  the  means. 

Splenetic  or  Texas  Fever. 

The  third  disease  for  which  the  Department  maintains  an  inspection 
service  is  the  splenetic  or  Texas  fever  of  cattle.  This  disease  a  few 

years  ago  was  so  little  known  and  so  mysterious  in  its  character  that 

it  inspired  terror  wherever  Southern  cattle  were  taken;  but  now,  owing 
to  the  investigations  of  the  Bureau  of  Animal  Industr}  ,  it  is  easily 

controlled  without  seriously  interfering  with  the  marketing  of  cattle 
from  the  infected  district.  Since  it  was  learned  that  the  contagion  of 

the  disease  is  disseminated  only  by  the  one  species  of  ticks,  know^i  as  the 

jBoop/dlus  annulatus^  the  regulations  have  been  made  with  a  view  of 

preventing  these  ticks  from  gaining  access  to  susceptible  cattle.  The 

section  of  the  country  infested  with  these  ticks  has  been  quite  accu- 

rately surve3^ed  and  defined,  and  cattle  from  this  section  are  shipped 
in  cars  whi^i  are  properly  placarded.  When  unloaded,  the  animals 

from  such  cars  are  placed  in  pens  set  apart  for  cattle  from  the  infected 
district,  and  the  cars  are  cleaned  and  disinfected.  Cattle  for  immediate 

slaughter  can  thus  go  forward  at  all  seasons  of  the  year  without  danger 
of  spreading  the  disease. 
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Ttie  problem  of  iiiarkctiii^^  c^attle  from  the  irifecU?^!  district  for 

cfi  tzin^  in  other  [jarts  of  th<'  country  is  riion*  ooruplicat/d  and  more 
dltiiciilt  U)  rej^ulate,  Thew  cattle  travel  over  roa^L»  and  ira-ttureh  tliat 

inu-st  l>e  uM^d  for  eattle  sit,->ceptible  t/i  the  diseaHe,  and  if  they  dis- 
trihute  ticlcH  that  are  capable  of  proiraj^utinj^  their  t^\yitvAitn  outhn^aki* 

of  the  diHeafse  will  occur.  Cattle  from  Mome  i>arti4  of  the  infect^^i 

di>*trict  carry  ticlo*  \x\X)n  their  IxxiicH  durinj^  the  whole  winter,  so  that 

it  lit  ini{>os8ible  t-o  nehict  a  tutHHOu  of  th**  yt^r  when  it  can  l>e  naid  with 
certainty  that  all  cattle  from  that  dii^trict  are  intit  from  tick>^.  Fortu- 

nately, comjraratively  warm  weather  i-*  re^^uirwl  for  the  preservation 
and  hatching  of  the  tick  eggf»,  and  if  the  cattle  are  taken  north  of  the 

infected  district  during  Noveml>er,  DecemUir,  and  January  the  tickr* 

wliich  mature  ujx>n  them  drop  to  the  ground  and  either  do  not  pro- 
duc^i  any  ̂ y^^>i^  or,  if  a^gn  are  prcxJuced,  their  vitality  is  destroyed 

Ik* fore  the  wc^ather  l>ecomer>  sufficiently  warm  to  hatch  them.  The 
shipment  of  cattle  from  the  infei:ted  district  for  gmzing  pur[xjs(is  has 
therefore  lieen  limit<Ml  to  the  thre^  months  mentioned,  but  it  has 

always  Ijeen  the  hope  of  the  I><'partment  that  some  substanw^  would 
l>e  discovered  that  would  with  certainty  kill  all  the  ticks  upon  these 

cattle  and  thuH  free  them  from  infc^ctious  qualities. 

PKlKXiLEt'M    AS    A    JylP. 

The  problem  of  killing  the  ticks  without  injuring  the  cattle  has  l>e<?n 
a  very  difficult  one  to  solve,  and  ex|>eriments  liave  \>^tn  in  progress 

for  nearly  t<*n  years,  only  recently  meeting  with  success.  It  is  now 
Ixilieved  from  the  results  of  exf>eriments  conduct<Mi  during  the  last  two 

years  tliat  the  light  jxitroleum,  (yjntaining  a  considerable  proixjHion  of 

sulphur,  \)riy(in('jtii  in  the  lieaunjont  diotrict  of  'i'exas,  may  be  safely 
us<Mi  as  a  dip  for  this  purfKjse,  and  that  a  single  treatment  will  rj(>^f  rov 
all  of  these  [>arasiteh. 

*     '^KW    UWJULATION    AH   T*i   HHlfHRVT. 

A  provi-sioji  iiii.-j  ueen  i/is«^rt<?d  in  the  regulations  of  the  i>>(iparinj<:nt 

for  the  current  year  jxirmitting  th<*  Hliipment  of  rattle,  from  tlj<'.  infccUid 

district,  providing  they  aredipjs^d  in  li<:;auniont  crude  |s*troleum,  under 
tiie  su[x*rvision  of  an  insf>e<;tor,  and  tx^rtified  as  frcMj  from  ticks.  If  the 

results  of  dipping  on  a  large  scale  are  as  favorable  as  in  the  ex[Xirim<'nts 
which  have  l>een  made,  the  intrcxiuction  of  this  method  of  treatment 

will  remove  the  principal  obstacles  which  the  cattle  industry  of  the 

South  iias  Itad  to  cont^^nd  with,  and  should  add  millions'of  dollars  to 
the  value  of  thes<i  animals  in  the  infect<i<i  Statxis.  On  the  other  liand, 

it  will  greatly  lessen  the  danger  of  infection  in  other  sections  of  the 

country  and  will  furnish  the  means  for  njducing  the  siz<i  of  the 

IXirmanently  infected  district. 
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ORGANIZATION  OF  THE  DEPARTMENT  OF  AGRICULTURE. « 

f^EcRETAKY  OF  AGRICULTURE,  James  Wilsoii. 

The  Secretiiry  of  A<:riculture  in  charged  with  the  Hiipervision  of  all  pn))lic  business 
relating  to  tlie  agricultural  indu.stry.  He  makes  such  regulations  for  interntate 
traffic  in  live  stock  as  may  be  necessary  to  prevent  transmission  of  contagious  dis- 

eases, and  has  charge  of  all  interstate  quarantine.  He  directs  the  admission  or 
exclusion  of  live  animals  from  foreign  countries,  and  has  charge  of  quarantine  stations 
for  importing  cattle.  He  conducts  the  inspection  and  regulates  the  conditions  of 
shipment  of  live  stock  and  of  meat  products  exported  from  American  ports.  He 
exercises  advisory  supervision  over  the  agricultural  experiment  stations  deriving 
support  from  the  National  Treasury. 

Assistant  Secretary  of  Agriculture,  Joseph  H.  Brigham. 

The  Assistant  Secretary  performs  such  duties  as  may  be  required  by  law  or  pre- 
scribed by  the  Secretary.  He  also  becomes  Acting  Secretary  of  Agriculture  in  the 

absence  of  the  Secretary.  During  the  World's  Fair  at  St.  Louis  and  preparations 
therefor,  he  is  the  representative  of  the  Department  of  Agriculture  on  the  board  in 
charge  of  Government  exhibits  and  is  chairman  of  that  board. 

Chief  Clerk,  S.  R.  Burch. 

The  Chief  Clerk  has  the  general  supervision  of  the  clerks  and  employees;  he  is 
charged  with  the  enforcement  of  the  internal  regulations  of  the  Department;  and  is, 
by  law,  superintendent  of  the  buildings  occupied  by  the  Department  of  Agriculture. 

Appointment  Clerk,  Joseph  B.  Bennett. 

The  Appointment  Clerk  prepares  all  papers  involved  in  the  making  of  appoint- 
ments, transfers,  promotions,  reductions,  details,  furloughs,  and  removals  for  the 

entire  Department,  and  decides  all  questions  relating  to  the  civil-service  regulations 
affecting  the  same.  He  has  charge  of  all  correspondence  of  the  Department  with  the 
Civil  Service  Commission,  and  of  all  certifications  and  communications  issued  by  the 
Commission  to  the  Department.  He  keeps  the  personal  records  of  all  employees  of 
the  Department,  and  is  custodian  of  their  oaths  of  office  and  efficiency  reports.  He 
is  also  custodian  of  the  Department  seal. 

Chief  of  Supply  Division,  Cyrus  B.  Lower. 

The  Supply  Division  has  charge  of  purchases  of  supplies  and  materials  paid  for 
from  the  general  funds  of  the  Department. 

bureaus,  divisions,  and  offices. 

Weather  Bureau  (corner  Twenty-fourth  and  M  streets  NW.). — Chief,  AVillis  L. 
Moore;  Amstant  Chief,  Henry  E.  WilHams;  Chief  Clerk,  Daniel  J.  Carroll;  Private 
Secretary  to  Chief,  Edgar  B.  Calvert;  Editor  Weatlier  Review,  Cleveland  Abbe; 
Tn  cJiarge  Special  JiescarHief-,  F.  H.  Bigelow;  Ja  charge  Tnstriunent  Dirision,  Charles 
F.  Marvin;  In  charge  Forecast  Dici.^ion,  Edward  B.  Garriott;  Asifigned  as  Official 
Forecaster,  Alfred  J.  Henry;  Chief  of  River  and  Flood  Division,  Harry  C.  Frankeu- 
field;  Chief  of  Climate  and  Crop  Division,  James  Berry;  In  charge  of  Division  of 
Meteorological  Records,  William  B.  Stockman;  Chief  o/  Publications  Divi}<ion,  John 
P.  Church;  Chief  of  Telegraj/h  Division,  Jesse  H.  JRobinson;  </hief  of  Supplies 
Division,  Frank  M.  Cleaver;  Librarian  and  CUmatologist,  William  F.  R.  Phillips. 

"The  organization  of  the  Departnu-nt  here  given  is  in  accordance  with  the  act 
approved  April  23,  1904,  making  appropriatictns  for  the  fiscal  year  beginning  July  1, 
1904,  and  shows  changes  in  pei-sounel  to  April  1,  IIKM. 
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Tlie  Weather  lUireuu  hart  ihaige  of  tlie  torecaritiiit^  ol  weatliei;  tlie  iMrtuc  of 
storm  warnings,  tht*  (h.splay  ot  weatlier  and  Hood  Hi^iialw  for  the  h«'neMt  of  aj^jri- 
euh Lire,  coimiieive,  and  navi^atiim;  the  ̂ :aii^ing  and  reporting  of  rivern;  the  luainttt- 
nameand  operation  of  seaeoast  ttih'^ra[)li  hnes,  and  the  eolh'ction  and  trannniinHionof 
marine  int».*lli»^enee  for  the  benelit  of  eommeree  and  navigation;  the  reporting  of 
tem{)erature  and  rainfall  conditions  for  the  eotton,  rice,  sugar,  and  other  interestH; 
tlie  di.splay  of  frost  and  cold-wave  signals;  the  distribution  of  meteorological  infor- 

mation in  the  interests  of  agriculture  and  commerce;  and  the  taking  of  such  meteoro- 
logical observations  as  may  be  necessary  to  establish  and  record  the  climatic  conditions 

of  the  United  States,  or  as  are  essential  for  the  proper  execution  of  tbc  foregoing 
duties. 

BuKEAU  ov  Animal  Isdvutry. —  Cliu'j,  I),  E.  Salmon;  Astdstmtt  Chief,  A.  1).  Melvin; 
Chief  Clerky  10.  1>.  Jones;  Cliief  of  Inapertion  IHviaion,  A.  M.  Farrington;  Chief  of 
Quarantine  Diinsion,  Kichard  AV.  Hickman;  Chief  of  PatholoijicaL  Diviaioii,  John  K. 
Mohler;  Chief  of  Biodianic  Division,  M.  Dorset;  Chief  of  ])airy  Diinsion,  Henry  E, 
Alvord;  Acting  Zoologist,  B.  H.  Ransom;  In  charge  of  Experiment  Station,  E.  C. 
Scliroeder;  Editor,  George  F.  Tliompson;  Expert  in  Animal  Husbandrg,  George  M. 
Ronnnel. 

The  Bureau  of  Animal  Industry  makes  investigations  as  to  the  existence  of 
dangerous  communicable  diseases  of  live  stock,  superintends  the  measures  for  their 
extirpation,  makes  original  investigations  as  to  the  nature  and  prevention  of  such 
diseases,  and  reports  on  the  condition  and  the  means  of  improving  the  animal  indus- 

tries of  the  country.  It  also  has  charge  of  the  inspection  of  import  and  export  animals, 
of  the  inspection  of  vessels  for  the  transportation  of  export  cattle,  and  of  the  ([uaran- 
tine  stations  for  imported  neat  cattle;  supervises  the  interstate  movement  oi  cattle, 
and  inspects  Hve  stock  and  their  products  when  offered  for  food  consumption;  has 
charge  of  manufacture,  interstate  commerce,  and  export  of  renovated  butter. 

Bureau  of  Plant  Industry. — Chief,  Beverly  T.  Galloway;  Pathologist  and  Physiolo- 
gist, and  Acting  Chief  in  absence  of  Chief,  A.  F.  Woods;  Chief  Clerk,  James  E.  Jones; 

Botanist,  F.  V.  Coville;  Agrostologist,  W.  J.  Spillman;  J'omologist,  G.  B.  Brackett; 
Horticulturist,  L.  O.  Corbett;  Botanist  i)i  charge  of  Seed  and  Plant  Introduction  and 
Distribution,  A.  J.  Tieters;  Editorial  Clerk,  J.  E.  Rockwell. 

The  Bureau  of  Plant  Industry  studies  plant  life  in  all  its  relations  to  agriculture. 
It  includes  Vegetable  Pathological  and  Physiological  Investigations;  Botanical  Inves- 

tigations and  Experiments;  Pomological  Investigations;  Grass  and  Forage  Plant 
Investigations;  Experimental  Ciardens  and  Grounds;  the  Arlington  Experimental 
Farm;  Uongressional  Seed  Distribution;  Seed  and  Plant  Introduction;  Tea  Culture 
Experiments;  and  Investigation  of  Production  of  Domestic  Sugar. 

The  Bureau  of  Forestry  gives  practical  assistance  in  the  conservative  handliug  of 
national.  State,  and  private  forest  lands;  investigates  methods  of  planting  and  kinds 
of  trees  for  planting,  and  gives  i)ractical  assistance  to  tree  planters;  studies  commer- 

cially valuable  trees  to  determine  their  best  management  and  use;  tests  the  strength 
and  durability  of  construction  timbers,  lailroad  ties,  and  telephone  poles,  and  deter- 
nunes  the  best  methods  of  extending  their  life  through  preservative  treatment;  inves- 

tigates forest  fires,  turpentine  orcharding,  and  other  forest  problems;  and  conducts 
studies  to  ascertain  necessary  changes  in  the  boundaries  of  existing  national  forest 
reserves  and  areas  suitable  for  new  reserves. 

BiriiKAU  OF  Chemistry  (corner  Fourteenth  and  B  streets  SW. ). — Chemist  and.  Chief, 
Harvey  W.Wiley;  Chief,  Food  Laboratory,  W.  D.  Bigelow;  Sugar  Laboratory  under 
direction  of  Chief  of  Bureau;  Oiief,  Road-Material  Laboratory,  L.  W.  Page;  Chief, 
Insecticide  and  Agricidtural  Water  Laboratoi^y,  J.  K.  Haywood;  Chief,  Dairy  Labora- 

tory/, G.  E.  Patrick;  Chief  Soil  and  Fertilizer  Analysis  Laborafoi^,  C.  C.  Moore; 
Chief,  Drug  Laboratoi'^/ ,  L.  F.  Kebler;  Chief,  Contracts  Laboratorv,  L.  S.  Munson; 
Chief  Clerk,  M.^.TiM. 

The  Bureau  of  Chemistry  investigates  methods  j)roposed  for  the  analysis  of  soils, 
fertilizers,  and  agricultural  products,  and  makes  such  anal}'«es  as  pertain  in  general 
to  the  interests  of  agriculture.     The  work  on  foods  includes  the  analysis  of  adulter- 
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atoil  produi'tH,  rxpi'iiiiiciit.s  !«•  .U't^Miiniu'  llic  I'l't'ccl,  ol  udtiltorariLs  on  llu;  liumaii 
or^aniMMi,  and  tlu'  iiivcstiLraliuti  of  tOotl  piodiicts  iiiipoilcd  into  tlu^  United  States. 
Tlu*  llnreaii  (.Iocs  cluMiiical  work  for  Horn(M)f  tlie  other  I'nreauH  and  DivisionH  of  tin* 
])ei)artinent,  and  for  other  depailine.nUs  of  the  <  Jovei  riiiiinl,  which  apply  to  the 
Secretary  of  Ai^^rieulture  for  Hueh  UHHiHUince. 

liiniKAU  oi."  Soils  (212-214  Thirteenth  »<treet  HW.).—(;lilrf,  Milton  Whitney;  Clilff 
Chrh,  A.  (1.  Rice;  tSoil  I'hi/,sl('it<f,  l,yrnan  .f.  Bri<j;^s;  .SV>//  Chniiisf,  P'rank  K.  (Cameron; 
In  cliorfji'  Soii  tSiiriii/,  {'\iivv\\r{.-  W.  Dorsey;  In.  charifc.  of  A/kd/i  licrhnnnHon  InirHti- 
gatious,T\\i)s.  II.  Meana;  Tobacco  Expert,  George  T.  McNews. 

Tlie  nnreau  of  Soils  is  inlruste<l  with  (he  investigation,  survey,  and  mappinj^  of 
soils;  the  invi^stiiridion  of  the  eause  and  prevtMition  of  the  rise  of  alkali  in  the  soil, 
and  (he  drainajje  of  soils;  and  the  investigation  ot  the  methods  of  grovvinj;,  curing, 
and  fermentation  of  tobacco  in  the  different  tobacco  disti'icts. 

Bi'KKAU  OK  Kntomolocjy. — J'Jiil())>uilo<jif<t  and  Chief,  L.  O.  Howard;  J'^ittoino/ogid  in 
chimjc  of  J'J.i perimcnfdl  Field  ]Vor/c,  C.  L.  Marlatt;  Knlonioloijist  in  charge  of  IheediiKj 
Kqwrinx'vf.'i,  V.  II.  (Jhittenden;  hi  chnrfje  of  ForeMry  Irivestigaliona,  A.  D.  Hopkins; 
In  charge  of  Apiculture,  Frank  Benton;  In  charge  of  Cotton  Uoll  Weeml  Investigations, 
W.  D.  iliinter;  /;/  cliargc  of  BoUworin  Investigations,  A.  L.  Quaintance;  Expert  in 
Sericulture,  Miss  H.  A.  Kelly;  Assistant  Entomologist,  D.  W.  Coquillett. 

The  Bureau  of  Entomology  obtains  and  disseminates  information  regarding  inju- 
rious insects  affecting  field  crops,  fruits,  small  fruits,  and  truck  crops,  forest  and  fore.-t 

proiluct.s,  and  store<l  i)roducts;  studies  insects  in  relation  todiseases  of  man  and  other 
animals  and  as  animal  parasit,es;  exj)eriments  with  the  introduction  of  beneficial 
insects  and  with  the  fungus  and  other  diseases  of  insects,  and  conducts  experiments 
and  tests  with  insecticides  and  insecticide  machinery.  It  is  further  charged  uith 
investigations  in  apiculture  and  sericulture.  Tlie  information  gained  is  disseminated 
in  the  form  of  general  reports,  bulletins,  and  circulars.  A  good  deal  of  nmseum 
work  is  done  in  connection  with  the  Division  of  Insects  of  the  National  Museum,  and 
ii\Hects  are  identified  for  experiment  stations  and  other  public  institutions  and  private 
individuals. 

Division  ok  Biological  Survey. —Biologist  and  Chief,  C.  Hart  Merriam;  Assista7it 

Chief,  A.  K.  h'isher;  Assistant  in  charge  of  Game  Preservation,  T.  S.  Palmer;  Assist- ant in  charge  of  Economic  Ornithology,  V.  E.  L.  Beal. 

The  Division  of  Biological  Survey  studies  the  geographic  distribution  of  animals 
and  plant,s,  and  maps  the  natural  life  zones  of  the  country;  it  also  investi«:ates  the 
economi  .  relations  of  birds  and  mammals,  and  recommends  measures  for  the  jireser- 
vation  of  benefi(;ial  and  the  destruction  of  injurious  species.  It  is  charged  with 
carrying  into  effect  the  provisions  of  the  Federal  law  for  the  importation  and  protec- 

tion of  birds  and  certain  prc>visions  of  the  law  for  the  protection  of  game  in  Alaska. 

Division  ok  Accounts  and  Disbuiwemknts. — Chief  and  Disbursing  Clerk,  Frank  L. 
Evans;  Assistant  Chief  (in  charge  of  Weather  Bureau  disbursements),  A.  Zappone; 
Cashier,  M.  E.  Fagaii. 

The  Division  of  Accounts  and  Disbursements  audits,  adjusts,  and  pays  all  accounfs 
and  claims  against  the  Department;  decides  questions  involving  the  expenditure  of 
public  funds;  prepares  advertisements,  schedules,  contracts  for  annual  su|>plics,  leases, 
agreements,  i)onds,  and  letters  of  authority;  writes,  for  the  signature  of  the  Secretary, 
all  letters  to  the  Treasury  Department  pertaining  to  fiscal  matters  and  all  letters  to 
the  Department  of  Justice;  attends  to  litigation  in  which  the  Department  is  inter- 
est*id;  issues  requisitions  for  the  jmrchase  of  supplies  and  requests  for  pa^enger  and 
for  freight  transportation;  prepares  the  annual  estimates  of  appropriations;  and  trans- 

acts all  (jther  business  relating  to  the  financial  intt-rest.s  of  the  Department. 

Division  of  Publications. — Editor  and  Chief,  Geo.W^m.  Hill;  A.^sociate  Editor,  Joseph A.  Arnold;  Assistant  Editor,  B.  D.  Stallings;  Assistant  in  charge  of  Document  Section, 
K.  B.  Handy. 

The  Division  of  Publications  exercises  general  .su|>ervi8ion  t>f  the  Department 
l>rinting  and  illustrations,  edits  all  publications  of  the  Department  (with  the  exce}>- 
tion  of  tho.>5e  of  the  Weather  liureau),  has  cliari^^  of  the  printing  and  Farmers'  I>ul- 
letin  funds,  and  dis(ril)utes  all  Department  publications  with  the  exception  of  tho.se 
turned  over  by  law  to  the  Superintendent  t)f  Documents  for  hale  at  the  jirice  aftixed 
by  him;  it  i.-sues,  in  the  form  of  press  notices,  official  information  of  interest  to  agri- 
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culturinty,  and  distributeH  to  ii^ricultural  piibli(ati(»iiH  an<l  writers  noticew  and  Hvnop- 
Bt'S  of  Department  publication.'-;  and  haw  cliarge  of  all  correHpon<U'n<e  with  the 
Government  Printing  Oftice. 

Bureau  of  Statihtics. — Statist ician  and  Chief,  Jolm  Hyde;  Associate  JStulisticiun,  K<iwin 
S.  Hohnes,  jr.;  Ass-istant  Stat isticia/t  and  Chief,  Stephen  D.  Fe88enden;  Chief,  Divis- 

ion of  Foreign  Markets,  George  K.  Holmes;  Chief,  Division  of  Crop  Rcportiny,  Victor 
H.  Olmsted. 

Tiie  Statiytician  collects  information  as  to  the  condition,  production,  etc.,  of  the 
principal  crops  and  the  status  of  farm  animals  through  State  agents,  each  of  whom 
is  assisted  by  a  corps  of  local  reporters,  through  separate  corps  of  county,  township, 
and  cotton  correspondents,  through  traveling  agents,  an<l  through  a  special  foreign 
correspondent,  assisted  by  consular,  agricultural,  and  commercial  authorities.  He 
records,  tabulates,  and  coordinates  statistics  of  agricultural  production,  distribution, 
and  consumption,  the  authorized  data  of  governments,  institutes,  societies,  boards 
of  trade,  and  individual  experts;  prepares  special  statistical  bulletins  upon  agricul- 

tural subjects,  and  issues  a  monthly  crop  report  for  the  information  of  producers  and 
consumers.  Through  the  division  of  foreign  markets,  which  has  for  its  object  the 
extension  of  the  agricultural  export  trade  of  the  United  States,  the  Statistician  inves- 

tigates the  requirements  of  foreign  markets,  studies  the  conditions  of  demand  and 
supply  as  disclosed  by  the  records  of  production,  importation,  and  exportation; 
in(piires  into  the  obstacles  confronting  trade  extension,  and  disseminates,  through 
printed  reports  and  otherwise,  the  information  collected. 

Library. — Librarian,  Josephine  A.  Clark;  Assistant  Librarian,  Claribel  R.  Barnett. 
The  Librarian  has  charge  of  the  Library  and  supervises  the  arrangement  and 

cataloguing  of  books,  the  preparation  of  bibliographies  and  similar  publications,  and 
the  purchase  of  new  books.  The  mailing  lists  for  the  distribution  of  Department 
publications  to  foreign  countries  are  under  the  supervision  of  the  Librarian. 

Office  of  Experiment  Stations. — Director,  A.  C.  True;  Assistant  Director  and  Editor 

May;  Chief  of  Nutrition  Investigations,  AV.  O.  Atwater;  Chief  of  Irrigation  Incestiga- 
tions.  El  wood  Mead;  Farmers^  Institute  Specialist,  John  Hamilton;  Chief  Clerk,  Mrs. 
C.  E.  Johnston. 

The  Office  of  Experiment  Stations  represents  the  Department  in  its  relation  to  the 
experiment  stations,  which  are  now  in  operation  in  all  the  States  and  Territories, 
and  directly  manages  the  experiment  stations  in  Alaska,  Porto  Rico,  and  Hawaii. 
It  seeks  to  promote  the  interests  of  agricultural  education  and  investigation  through- 

out the  United  States.  It  collects  and  disseminates  general  information  regarding 
the  colleges  and  stations,  and  publishes  accounts  of  agricultural  investigations  at 
liome  and  abroad.  It  also  indicates  lines  of  inquiry  of  the  stations,  aids  in  the  con- 

duct of  cooperative  experiments,  reports  upon  their  expenditures  and  work,  and  in 
general  furnishes  them  with  such  advice  and  assistance  as  will  best  promote  the  pur- 

poses for  which  they  were  established.  In  a  similar  way  it  aids  in  the  development 
of  the  farmers'  institutes  throughout  the  United  States.  It  is  charged  with  investi- 

gations on  the  nutritive  value  and  economy  of  human  foods.  It  conducts  investiga- 
tions of  the  laws  and  institutions  relating  to  irrigation  in  different  regions,  the  use 

of  irrigation  waters,  the  removal  of  seepage  and  surplus  waters  by  drainage,  and  the 
use  of  different  kinds  of  power  for  irrigation  and  other  agricultural  purposes. 

Office    of  Public  Road    Inquiries. — Director,   Martin  Dodge;    Assistant  Director, 
Maurice  0.  Eldridge. 

The  Office  of  Public  Road  Inquiries  collects  and  disseminates  information  con- 
cerning tb.e  systems  of  road  management  throughout  the  United  States,  conducts 

investigations  and  experiuients  regarding  the  best  method  of  road  making,  the  best 
kinds  of  road-making  materials,  and  prepares  publications  on  these  subjects. 
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APPROPRIATIONS  FOR  THE  DEPARTMENT  OF  AGRICULTURE  FOR 

THE  FISCAL  YEARS  ENDING  JUNE  30,    1902,   1903,  AND   1904. 

Object  of  Appropriation. 

PnlnrioB,  Dcpnrtmpntof  Aprioulture   
Iiit)rary,  l)c|mrtnu'ii(  of  AKricnltiirc   
('on(iTiK^'"t  KxponsoH.  Drpnrtmrnt  of  Agricnltiire   
Animal  C^uaiaiitiiu'  Stat  inns   
("•iliocting  AKiii'Uitural  i^tnlistics   
Hotanital  Invostiirations  and  J-^xpcrimcntM   
|ji(»>ni(>i(>pi('al  liivostiuations   
Vogetii ble  fat holoKiciu  In vestigatioiiH   
liiol(>},MOii  1  Invest  iga  tions   
I'oniDloL'icnl  Invostigation.s   
Laboratory.  Deparimont  of  Agriculture   
Forestry  Investigations   
Kxi>erjmen(fll    Ciardcns    and    Grounds,    Department    of 

Agricul  ture   
Soil  Investigations   
(irnss  and  Forage  Plant  Investigations   
Acrieultural    Kxperinienl    Stations    [for    stations    tinder 

Hatch  act.  §789,000,  190'2:  87%,000,  1903;  $810,000,  1904]  ... 
Nutrition  Investigations   

I'tiblic  Rond  Inquiries   
rt>tton  Boll-Weevil  Investigations,  1904-5   
T'lblications,  Department  of  Agrictilture   
^^ugar  Investigations   
Purchase  and  Distribution  of  Valuable  Seeds   
Salaries  and  Expenses,  Bureau  of  Animal  Industry   
I  rrigation  Investigations   
Tea  Culture  Investigations   
A rl i ngton  Experimental  Farm   
Plans  for  Building,  Department  of  Agriculture   

F'oreign  JIarket  Investigations   Silk  Investigations   
Building,  Department  of  Agriculture   

1902. 

$373, 820. 00 

7,000.00 
37,000.00 25,  COO.  00 

120,  000. 00 4r.OOO.OO 

CO,  0(10.  00 20. 000.  00 
20.  000.  00 

24,500.00 
140,28tJ.00 

20, 000.  00 
91,000.00 
20,  000.  00 

o  G9, 000.  00 

20, 000.  00 
20, 000. 00 

d 188, 000. 00 

5,000.00 
270, 000. 00 

/1, 090, 000. 00 50. 000.  00 

7,000.00 
10,000.00 
5, 000. 00 

1908. 

84f.5,  r)00. 00 

8,000.(K) "43,000.00 

94,200.00 
65, 000.  00 45,  WtO.  00 

110,000.00 
28, 000.  00 
30, 0(J0.  00 
m.  500. 00 

251,000.00 

25,000.00 
130, 000.  00 
30, 000. 00 

c  76, 000. 00 

20, 000. 00 
30, 000. 00 

e 204, 000.  00 

6,000.00 270. 000. 00 

91,600.000.00 
65,  000. 00 
10, 000.  00 

15,000.00 

Total 

WEATHER   BUREAU. 

Salaries,  Weather  Bureau   
Fuel.  Lights,  and  Repairs,  Weather  Bureau   
Contingent  Expenses,  Weather  Bureau   
(General  Expenses.  Weather  Bureau   
Meteorological  Observation  Stations   
Buildings.  Weather  Bureau   
Cable"  and  Land  Lines,  Weather  Bureau   
Storm-warning  Stations,  Glenhaven  and  South  Manitou 

Island,  Mich.,  Weather  Bureau   

Total,  Weather  Bureau. 

Grand  total   

2,772.  113. 18 

169, 820. 00 

9, 000. 00 
8, 000. 00 8G.5,  .500.  00 

60, 000. 00 
46, 000. 00 

1,148,320.00 

3,920,433.18 

1904. 

8471,080.00 
10,(.K)0.00 

37,000.00 

109,200.00 

65, 000. 00 
65,  .500.  <J0 

130,000.00 
34,000.00 

37,000.00 
70, 500. 00 

312, 860.  (KJ 

25, 000.  00 
170,000.00 35. 000. 00 

90, 000. 00 
20, 000. 00 
35,  000.  00 

170,000.00 
200, 000.  00 

5, 000. 00 290, 000. 00 
.  4.50, 000. 00 

65,000.00 
lO.fJOO.OO 
1.5,000.00 

6,  600.  00 10, 000. 00 

7,. 500.  00 

2.50,  O'.i'i.  00 

3,7.50,200.00       4,17->,640.00 

165, 260.  00 
10,000.00 8. 000.  00 

915;  .500. 00 

60, 000. 00 
60, 000. 00 
40, 000. 00 

15,000.00 

1.263.  760.  00 

5, 013, 960. 00 

176,440.00 
G.  000. 00 

8;  000.  00 
969, 0.S0. 00 

50,  000. 00 40, 000.  00 

1,218,520.00 

6, 428, 160.  00 

n  Includes  S6,000  deficiencv. 
I'  Includes  $3,013.18  deticiencj*. 
c  Expenses  of  Office  of  Experiment  Stations. 
d  Includes  $16,000  deficiency,  but  does  not  include  $.300,000  for  Yearbook  and  $1.50,000  in  general  fund. 
c  Includes  $4,000  deficiency,  but  does  not  include  $300,000  for  Yearbook  and  $185,000  in  general  fund. 
/  Includes  $40,000  deficiency. 

0  Include.s  $500,000  deficiency,  emergency  fund  for  foot-and-mouth  disease. 

PROPOSED  NEW  BUILDINGS    FOR    THE    DEPARTMENT   OF 
AGRICULTURE. 

By  B.  T.  Galloway,  ('h<iirm(in,  BaUdimj  Committee. 

The  new  buildings  (pee  front i.<=pi ore  and  PI.  LXII)  for  the  United  States  Depnrtrnent 
of  AjDrrictiltiire  willbe  located  on  tiu'  p<Mith  f-ide  of  the  Department  grounds  near  the 
highest  point  in  that  part  of  Washington  originally  laid  out  as  the  Mall.  The  grounds 

proper  comprise  an  area  of  40  acres.  The  plans  provide  for  the  erection  (d  tliree 

etructures,  each  of  which  will  be  complete  in  itself.  Two  of  the.«e  structures  will  be 
devoted  entirely  to  laboratory  purposes  and  one  toadministralive use.    The  laboratories 

3     A1903- 

-33 
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will  each  luive  a  frontage  of  25t3  feet  and  will  be  connected  by  covered  curtainH  or  cor- 
ridors with  the  administration  building,  which  will  be  monumental  in  character  and 

which  will  form  the  center  of  the  group.  Extending  back  from  one  end  of  each  of 
the  main  laboratory  .structures  will  l>e  a  wing  100  feet  in  length.  TIiuh  there  will  be 
tunned  a  large  court,  with  the  entire  south  end  open.  This  arrangement  will  give 
excellent  light  and  ventilation. 
The  laboratories  are  to  be  live  stories  in  height,  including  the  basement,  which 

will  be  for  the  most  part  above  ground.  The  rooms  will  all  be  well  lighted,  and 
special  provision  will  be  made  for  heating  and  ventilation  in  accordance  with 
the  best  modern  methods  for  such  structures.  In  prei)aring  the  j)lans  f<jr  these 
buildings,  the  fact  was  kept  in  ndnd  that  they  were  to  be  used  for  working  purposes. 
Everything  about  the  buildings  will  be  thoroughly  tireproof  and  substantial;  and 
the  rooms  will  be  so  arranged  that,  no  matter  wliat  changes  are  effected  in  organiza- 

tion in  future  years,  each  room  will  be  well  adapted  for  laboratory  purposes.  Each 
room  will  be  fully  provided  with  all  the  necessary  equii)ments  for  biological,  chem- 

ical, or  physical  work. 
The  adniinistratiou  structure  is  designed  to  combine  dignity,  beauty,  and  utility. 

There  is  no  waste  space,  and  the  offices  will  all  be  arranged  in  such  a  way  that 
each  will  have  outside  light.  The  main  feature  of  this  building  consists  of  a 
central  court  surrounded  by  corridors,  from  whicli  the  various  offices  are  reached. 
This  building,  like  the  others,  will  be  constructed  of  the  very  best  materials,  and 
will  be  absolutely  fireproof  throughout.  The  structure  will  be  six  stories  in  height, 
including  the  basement.  The  library  of  the  Department,  which  is  now  one  of  the 
most  valuable  of  its  kind  in  the  country,  will  be  located  on  the  top  fioor  of  the  admin- 

istration building,  where  ample  light  will  be  at  hand  and  where  the  quiet  and  other 
requirements  so  necessary  for  library  work  will  be  available.  The  administration 
building  and  laboratories  will  present  a  fayade  about  650  feet  in  length.  The  build- 

ings will  be  constructed  either  of  marble  or  of  white  granite,  and,  placed  as  they 
are  among  the  beautiful  surroundings  of  the  Department  grounds,  will  form  one  of 
the  most  imposing  structures  in  the  city. 

AGRICULTURAL    COLLEGES   AND    OTHER   INSTITUTIONS    IN   THE 
UNITED  STATES  HAVING  COURSES  IN  AGRICULTURE.  " 

College  instruction  in  agriculture  is  given  in  the  colleges  and  universities  receiving 
the  benefits  of  the  acts  of  Congress  of  July  2,  1862,  and  August  30,  1890,  which  are 
now  in  operation  in  all  the  States  and  Territories,  except  Alaska,  Hawaii,  and  Porto 
Rico.  The  total  number  of  these  institutions  is  66,  of  which  63  maintain  courses  of 
instruction  in  agriculture.  In  20  States  the  agricultural  colleges  are  departments  of 
the  State  universities.  In  16  States  and  Territories  separate  institutions  having 
courses  in  agriculture  are  maintained  for  the  colored  race.  All  of  the  agricultural 
colleges  for  white  persons  and  several  of  those  for  negroes  offer  four-year  courses  in 
agriculture  and  its  related  sciences  leading  to  bachelors'  degrees,  and  inany  provide 
for  graduate  study.  Forty-four  of  these  institutions  also  provide  special,  short,  and 
correspondence  courses  in  the  different  branches  of  agriculture,  including  agronomy, 
horticulture,  animal  husbandry,  poultry  culture,  cheese  making,  dairying,  sugar  mak- 

ing, rural  engineering,  farm  mechanics,  and  other  technical  subjects.  The  officers  of 

the  agricultural  colleges  engage  quite  largely  in  conducting  farmers'  institutes  and other  forms  of  college  extension.  The  agricultural  experiment  stations  with  very 
few  exceptions  are  departments  of  the  agricultural  colleges.  The  total  number  of 
persons  engaged  in  the  Avork  of  education  and  research  in  the  land-grant  colleges  and 
the  experiment  stations  in  1903  was  4,359;  the  number  oi  students  in  these  colleges, 
52,489;  the  number  of  students  in  the  four-year  college  courses  in  agriculture,  3,146; 
in  short  and  special  courses,  5,505.  With  a  few^  exceptions  each  of  these  colleges 
offers  free  tuition  to  residents  of  the  States  in  which  it  is  located.  In  the  excepted 

cases  scholarships  are  open  to  promising  and  energetic  students;  and  in  all  opportu- 
nities are  found  for  some  to  earn  part  of  their  expenses  by  their  own  labor.  The 

expenses  are  from  $125  to  $300  for  the  school  year. 

a  Including  only  institutions  established  under  the  land-grant  act  of  July  2, 1862. 
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Agricultural  colleges  and  o(li>r  iiiHlitutiuiin  in  the  I'liilcd  tiltalcH  hamiuj  courses  in  agricul- ture— (.'ontinued. 

States  and  Terri- 
tories. Name  of  Institution. Location. President. 

Alii))uiiui   Alabama     I'olytechnic     Insti- tute. 
AgriciiKunil  and    Mfchanlcal 

<.;oli('.i;i'  lor  NiKi'ocs. 
University  of  Ari/.oiia   
University  of  Arkansii.s 

Auburn   C.C.Thach,  M.  A 

Normal   W.  H.Cotuicill.Ph.D. 

Arizona   Tucson   K.C.  Babcoek.Ph.  I) 
Fayetteville   I'ine  BlulT   
Iterkelev   

H.H.  Hiirtz(;g,  LL.  D. 
Isaac  Fisher. 
B.  I.Wheeler  LL  D California   

Branch  Normal  Collet*'   
University  of  California   
The  State  AKricullural  College 

of  ('olorado. 
('onn.  .\griei)ltural  College   
Delaware  College   

('oU>rBdo   Fort  Collins   

Storrs    

B  0.  Aylesworth.LL.  D. 

K.  W.  Stimson.M.  A. Connootieut   
l)l'l!l  \VIU\'.  .       Newark   G  A  Harter  Ph  I) 

btuto  College  for  Colored  Stu- dents. 
Florida  Agricultural  College... 
Florida  Stale  Normal  and  In- 

dustrial College. 
GeorLjia  State  College  of  Agri- 

culttne  and  Mechanic  ArtvS. 
Georgia  State  Industrial   Col- lege. 
Universitv  of  Idaho   

Dover    W.  C.Ja.son,M.  A. 

Floriclu   Lake  ('ity   Tallahassee   

Athens 

T.  H.Taliaferro  Ph  I) 

a  eorgia   

N.B.  Young,  M.A. 

H  C  White  Ph  1) 

College   R.  R.  Wright. 

J  A  McLean  Ph  D Idaho    Moscow 
Illinois      University  of  Illinois   Urbana A.S.  DraiJer,  LL.  D. 

W.E  Stone  Ph  D Indiana   Purdue  University   Lafayette   
Iowa   Iowa  State  College  of  Agricul- ture and  the  Mechanic  Arts. 

Kansas  State  Agricultural  Col- 
lege. 

Agricultural  and   Mechanical 
College  of  Kentucky. 

State  Normal  School   for  Col- 
ored Students. 

Louisiana  State  University  and 
Agricultural  and  Mechanical 
College. 

Southern   University  and  Ag- 
ricultural   and    Mechanical 

College. 
The  University  of  Maine   
Maryland  Agricultural  College. 
Princess  .\nne  Academy,  East- 

ern Branch,  Md.  Agr.Coll. 
Massachusetts    Agricultural 

College. 
Michigan    State    Agricultural 

College. 
The  University  of  Minnesota. . . 
Mississippi    Agricultural    and 
Mechanical  College. 

Alcorn  Agricultural  and  Me- 
chanical College. 

The  University  of  Missouri   
Lincoln  Institute   

Ames   A,  B.  Storms  D  D 

Kansas   Manhattan   

Lexiugton   

Frankfort   

Baton  Rouge   

New  Orleans   

Orono   

E.R.  NichoLs,  M.A. 

Kentucky   J.  K.  Patterson,  LL  D 

Louisiana   

J.S.  Hathaway,  M.  A.,  M.L 

T.D.Boyd,LL.D. 

H.A.Hill. 

G.E.  Fellows  Ph  D 

• 

Maine   
Maryland   

Massachusetts   

College  Park   
Princess  Anne   

Amherst   

R.W.Silvester. 
F.Trigg,  M.A. 

H.  H.Goodell.LL.  D 

Michigan   Agricultural  Col- lege. 
St.  Anthony  Park. 

Agricultural  Col- lege. 
Westside   

J  L  Snvder  Ph  D 

Minnesota   C.  Northrop,  LL.  D. 
J.  C.Hardy,  M.A. 

W.  H.  Lanier,  B.  A. 

R  H  Jesse  LL  D 

Mississippi   

Missouri   Coliiinhifi 

Jefferson  City   
Bozeman   

B  F   \llen  M  A 
Montana   The  Montana  College  of  Agri- 

culture and  Mechanic  Arts. 
The  University  of  Nebraska   
Nevada  State  University   
The  New  Hampshire  College 

of  Agriculture  and  the  Me- 
chanic Arts. 

Rutgers  Scientific  School  (The 
New  .Tensey  State  College  for 
the    Benefit   of    -Vgriculture 
and  the  Mechanic  Art.s). 

The  New  Mexico  College  of  Ag- 
riculture and  Mechanic  Arts. 

Cornell  University   

J.Reid,B.  A. 

Nebraska   Lincoln    E.  B  Andrews  LL  D 
Nevada   Reno   

Durham   
J.E.Stubbs,M.A.,D.D. 
W.  D.  Gibbs,  M.  S. 

Austin  Scott,  LL.D. 

Luther  Foster,  M.  S.  A. 

J  G  Schurman  LL  D 

New  Hampshire... 

New  Jersey   

New  Mexico   

New  York   

New  Brunswick .. 

MesillaPark   

Ithaca   
West  Raleigh   

Greensboro   

Agricultural  Col- lege. 
Columbus   
Stillwater   

Langston   

Corvallis   

North  Carolina   

North  Dakota   

Ohio   

The    North    Carolina    College 
of  Agriculture  a»id  Mechanic Arta. 

The  Agricultural  and  Mechan- 
ical College  for  the  Colored 

Race. 
North  Dakota  Agricultural  Col- 

lege. 
Ohio  State  Universitv   

G.T.Winston,  LL.D. 

J.  B.Dudley,  M.A. 

J.  H.  Worst,  LL.  D. 

W.  0.  Thomp-son,  D.  D. 
A.  C.  Scott,  LL  M. Oklahoma   Oklahoma    Agricultural    and 

Mechanical  College. 
Agricultural  and  Normal  Uni- versity. 

C>regon  State  .\gricultural  Col- 
lege. 

The  Pennsylvania  State   Col- 
lege. 

Oregon   

I.E.  Page,  M.A. 

T.  M.Gatch  Ph.  D 

Pennsylvania   State  College   G.W.Atherton,LL.D. 
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Agricultaral  colleges  and  other  institiUic/ns  in  the  United  States  having  courses  in  ayricul- 
tare — Conti  u  ued. 

BtftteH  nnd  Terri- 
tories?. 

Name  of  ioHtitution. Location. President. 

Rhode  Island   

South  Ctvrolinrt   

South  Dakota   

Tenue^seo   

Rhode  Island  College  ol  Agri- 
culture and  Mechanic  Art.s. 

Clemson  Agricultural  CVtllege .. 
The  C'olorv.'d  Normal,  Indus- 

trial, Agricaltural,  and  Me- 
chanical College  of  South 

Carolina. 

South  Dakota  Agricultural  Col- 
lege. 

rniversity  of  Tennessee   
State  Agricultural  and  Me- 

chanical College  (.f  Texas. 
Prairie  View  State  Normal 

School. 
The  Agricultural  College  of 

Utah. 
ITniversity  of  Vermont  and 

State  Agricultural  College. 
The  Virginia  Agricultural  and 

Mechanical  College  and  Poly- 
technic Institute. 

The  Hampton  Normal  and  Ag- 
ricultural Institute. 

Washington  Agricultural  Col- 
lege and  School  of  Science. 

West  Virginia  University   
The  West  Virginia  Colored  In- f-titute. 

University  of  Wisconsin   
University  of  Wyoming   

Kingston   K.L.Butterfield.M.B. 

Clemson  College.. 
Orangeburg    

Brookings   

Knoxviile   
College  Station... 

Prairie  View   

Logan    

P.  H.  Men,  Ph.D. 
T.  E.  Miller,  LL.D. 

JamcK  Chalmers,  Ph.  D. 

Texas    D.F.Houston,  LL.D. 

XTt-ih 

E.  L.  Blackshear. 

W.J.  Kerr,  D.Sc. 

Vormout   Burlington   

Blacksburg   

Hampton   

M.  H.  Buckham,  LL,  D. 

■yjrgini;! J.M.McBryde,LL.D. 

H.  B.  Frissell.LL.  D. 

Washington   

West  Virginia   

I*ullman   E.  A.  Bryan,  M.  A. 

Morgan  town   
Innituto   

D.  B.  Purinton,  LL.  D, 
J.  McH.  Jones. 

W  isconsiu   Madison   
Laramie   

C.R.Van  Hise,  Ph.D. 
Wyoming   C.  W.  Lewis.  D.  D. 

AGRICTJL.TURAIi  EXPERIMENT  STATIONS  OF  THE  UNITED  STATES, 
THEIR  LOCATIONS,  DIRECTORS,  AND  PRINCIPAL  LINES  OF 
WORK. 

Stations,  locations,  and  directors 

Alab.iraa  (College),  Auburn: 
J .  F.  Duggar   

Alabama  (Canebrake),  Uniontown: 
J .  M.  Richeson   

Alabama  (Tuskegee),  Tuskegee: 
(t.  W.  Carver   

Arizona,  Tucson: 
K.n.  Forbes   

Arkansas,  Fayetteville: 
W.G.Vincenheller   „   

California.  Berkeley: 
E.W.Hilgard   

Colorado.  Fort  Collins: 
L.  (t.  Carpenter   

Connectic\it  (State),  New  Hayen; 
E.  H.  Jenkins   

Connecticut  (Storrs),  Storrs: 
L.A.Clinton    

Delaware,  Newark: 
A.T.Neale   

Florida.  Lake  City: 
T.  H.  Taliaferro   

Georgia,  Experiment: 
R.J.  Redding   

Idaho,  Moscow: 
H.T.French   

Principal  lines  of  work. 

Botany;  soils;  analyses  of  fertilizers  and  food  materials; 
agronomy;  horticulture;  plant  breeding;  digea.ses  of  plants 
and  animals;  feeding  experiments;  dairying. 

Agronomy;  horticulture;  floriculture;  diseases  of  plants  and 
animals;  dairying. 

Agronomy;  horticulture;  diseases  of  plants;  animal  industry; dairying. 

Chemistry;  botany;  agronomy;  horticulture;  feeding  experi- 
ments; irrigation. 

Chemistry;  agronomy;  hnrticnltnre;  plant  breeding;  diseases 
of  plants  and  animals;  feeding  experiments. 

Physics;  chemistry;  bactorioiogy  fertili::or-  agronomy;  horti- 
culturej  botany;  meteorology;  technology  of  wine  and  olive 
oil;  animal  husbandry;  entomology;  dairying;  drainage 
and  irrigation;  animal  and  plant  pathology. 

Chemistry;  agronomy;  horticulture;  plant  breeding;  ento- 
mology; irrigation. 

Chemistry;  inspection  of  fertilizers,  foods,  feeding  stufTs,  Bab- 
cock  test  apparatus,  and  nurseries;  diseases  of  plants;  horti- 

culture; forestry;  agronomy;  entomology. 

Nutrition  investigations;  dairy  bacteriology:  agronomy;  hor- 
ticulture; poultry  culture;  dairying. 

Chemistry;  bacteriology;  agronomy;  horticiilture;  diseases  of 

Slants  "and   animals,    feeding    experiments;    entomology; atrying. 

Agronomy;  horticultxire;  feeding  experiments;  veterinary 
science;  entomology. 

Agronomy;  horticulture;  entomology;  pig  feeding;  dairying. 

Chemistry;  physics;  botany;  agronomy;  horticulture;  ento- 
mol'^Cy.  fecdirifj  experiments. 



A(JRIClJLTnRAL    KXPKRIMKNT    HTATIONR. 
517 

A(;rintftur(il  r.rprrimrnt  stntinns  of  (lie  Ihiifrd  pSldOs,  Oinr  locations,  dlrrrtors,  and 

}>rincip(il  lints  of  woric — ('oiitiiincd. 

BtntinuK,  IrM'ntioiiH,  nw\  directors. 

IllinoiN,  ITrbnna: 
K.  I>nvo!ip<^rt   

Jn<Uniia,  I^fnyette: 
Arlljiip  (JoHH   

Iowa.  Ames: 
C.  F.  CnrtisH   

KaiiwiK,  MnnhRttAii: 
J.T.Willixrd   

Kentucky,  Lexington: 
M.  A.Soovoll   

Louisiana  (Sugar), New  OrlennH: 
William  C.  Stubbs   

Louisiana  (State), Baton  Rouge: 
William  C.  Stnbbs   

Louisiana  (North),  Calhoun: 
William  C.Stubbs   

Maine,  Orono: 
C.  D.  V\'ood.s   

Maryland,  College  Park: 
H.J.  Putterson   

Massachusetts,  Amherst: 
H.H.Goodell   

Michigan,  Agricultural  College: 
C.  D.  Smith   

Minnesota,  St.  Anthony  Park,  St.  Paul: 
W.  M.  Liggett   

Mississippi,  Agricultural  College: 
W,  L.  Hutchinson   

Missouri  (College),  Columbia: 
F.  B.  Mumford  «   

Missouri  (Fruit), Mountain  Grove: 
Paul  Evans   

Montana,  Bozeman: 
F.  B.  Linfield  a   

Nebraska,  Lincoln: 
K.  A.  Burnett   , 

Nevada,  Reno: 
J .  K.  Stubbfl   

New  Hampshire,  Durham: 
W.D.Gibbs   

New  Jersey  (State),  New  Bninswlck: 
E.  B.  Voorlu>es   , 

New  Jcrsoy  (College),  New  Brunswick 
E.  B.  Vo<rbces   

New  Mexico.  Mcf^illa  Park: 
Luther  Foster   

Principal  linen  of  work. 

Ch'-mistry;  bacteriology;  agronomy;  horticulture;  foroKtry; 
plant  brce<lJng;  diHeuHCH  of  jilnntH  and  animaln;  Jetjding 
experiments;  entomology;  dairying. 

Chemistry;  agronomy;  horticulture;  feeding  cxporirnentx; 
diseases  of  plants  and  animals;  irrigation;  nairying. 

Chcmi.stry;  botany;  agronomy;  horticulture;  disea>;CHof  plant«; 
feeling  cxpcrimcntH;  entomology;  dairying. 

Soils;  horticulture;  plant  breeding;  agronomy;  feeding  and 
digestion  experiments;  diseases  of  aninmls:  entomoiot'y; dairying. 

Chemi.stry;  soils;  inspection  of  fertilizers,  foods,  feeding  f-.tn(TM, orchards,  and  nurseries;  agronomy;  horticulture;  plant 
breeding;  animal  husbandry;  diseases  of  fjlant^;  entomol- 

ogy; dairying. 

Chemistry;  bacteriology;  soils;  agronomy;  horticulture;  sugar 
making;  drainage;  irrigation. 

Chemi.'Jtry;  geology;  botany;  bacteriology;  soils;  inspection  of 
fertilizers  and  Paris  green;  agronomy:  horticulture;  animal 
husbandry;  diseases  of  animals;  entomology. 

Chemistry;  soils;  fertilizers;  field  experiments;  horticulture; 
feeding  experiments;  stock  raising;  dairying. 

Chemistry;  botany;  inspection  of  fertilizers,  commercial  feed- 
ing stuffs,  and  creamery  glassware;  horticulture;  diseases  of 

plants  and  animals;  food  and  nutrition  of  man  and  animals; 
poultry  raising;  entomology;  dairying. 

Chemistry;  agronomy;  horticulture;  diseases  of  plants  and 
animals;  breeding  of  plants;  feeding  experiments;  ento- 

mology; dairying. 

Chemistry;  meteorology;  inspection  of  fertilizers,  commercial 
feeding  stuffs,  creamery  glassware,  and  nurseries;  agron- 

omy; horticulture;  diseases  of  plants  and  animals;  digestion 
and  feeding  experiments;  entomology;  dairying. 

Chemistry;  bacteriology;  soils;  agronomy;  horticulture;  dis- 
eases of  plants  and  animals;  feeding  experiments;  entomol- 

ogy; stable  hygiene. 

Chemistry;  soils;  agronomy;  horticulture;  forestry:  diseases 
of  plants  and  animals;;  food  and  nutrition  investigations; 
plant  and  animal  breeding;  feeding  experiments;  emornol- 
ogy;  dairying. 

Soils;  fertilizers;  agronomy;  horticulture;  animal  husbandry; 
diseases  of  animals;  entomology;  dairying. 

Chemistry;  agronomy;  horticulture;  diseases  of  plants  and 
animals;  feeding  experiments;  animal  and  plant  breeding: 
entomology;  dairying;  irrigation. 

Horticulture;  entomology;  inspection  of  orchards  and  nur- 
series. 

Chemi.Ury;  meteorology;  botany;  agronomy;  horticulture; 
feeding  experiments;  poultry  experiments;  entomology; 
irrigation. 

Chemistry;  botany;  meteorology;  snils;  agronomy;  horiiciil- 
Inre;  di.seasosof  plant.s  and  animals:  forestry;  feeding  and 
breeding  experiments;  entomology;  dairying;  irrigation. 

Chemistry;  botany;  soils;  agronomy;  horticulture;  forestry; 
animal  di.seases;  entomology;  irrigation. 

Chemistry;  agronomy;  horticulture;  feeding  experiment.s; entomology. 

I  Chemistry;  biology;  botany;  analysis  of  fertilizers,  foods,  and commercial  feeding  stuffs;  agronomy;  horticulture;  diseases 
of  plants  and  animals;  nutrition  investigations;  entomol- 

ogy; dairy  husbandry;  poil  bacteriology;  irrigation. 

Chemistry:  botany;  soils;  agronomy:  horticulture;  fe«>ding 
I'xporimentH;  cntomcdogy;  irrigation. 
«  Acting  director. 
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AtjricuUund  experiment  stations  of  the  United  States,  their  locations,  directors,  and  prin- 
cipal lines  of  work — Continued. 

Stations,  locations,  and  directors. 

New  York  (State),  Geneva: 
W.  H.  Jordan   

New  York  (Cornell),  Ithaca; 
L.H.Bailey   

North  Carolina,  Raleigh: 
B.  W.  Kilgore   

North  Dakota,  Agricultural  College 
J.  H.  Worst    , 

Ohio,  Wooster: 
C.  E.  Thome   

Oklahoma.  Stillwater: 
John  Fields   ;   

Oregon,  Corvallis: 
J.  Withycombe   

Pennsylvania,  State  College: 
H.  P.  Armsby   , 

Rhode  Island,  Kingston: 
H.J.Wheeler   , 

South  Carolina,  Clenison  College: 
P.H.Mell   

South  Dakota,  Brookings: 
J.W.Wilson   

Tennessee,  Knoxville: 
A.  M.  Soule   

Texas,  College  Station: 
J.  A.  Craig   

Utah,  Logan: 
J .  A.  Widtsoe   

Vermont,  Burlington: 
J.  L.  Hills   

Virginia,  Blacksburg: 
J.  M.  McBryde   

Washington,  Pullman: 
E.  A.  Bryan   

West  Virginia,  Moi-gantown: J.  H.  Stewart   

Wisconsin,  Madison: 
W.  A.  Henry   

Wyoming,  Laramie: 
B.  C.  Buffum   

Principal  lines  of  work. 

Chemistry;  bacteriology;  meteorology;  inspection  of  cream- 
ery glassware,  feeding  .stufYs,  fertilizers,  and  Paris  green, 

agronomy;  horticulture;  diseases  of  plants;  feeding  experi- 
ments; poultry  experiments;  entomology;  dairyiiig;  irriga- 

tion. 

Chemistry;  fertilizers;  agronomy;  horticulture;  diseases  of 
plants  and  aninmls;  feeding  experiments;  poultry  experi- 

ments; entomology;  dairying. 

Chemistry;  .soils;  agronomy;  horticulture;  animal  husbandry; 
diseases  of  animals  and  plants;  poultry  experiments;  dairy- ing. 

Chemistry;  botany;  agronomy;  plant  breeding;  horticulture; 
diseases  of  plants  and  animals;  food  analysis;  feeding  experi- 

ments; dairying;  farm  mechanics. 

Agronomy;  horticulture;  plant  breeding;  diseases  of  plants 
and  animals;  breeding  and  feeding  experiments;  ento- mology. 

Chemistry;  agronomy;  horticulture;  forestry;  botany;  dis- 
ea.ses  of  plants  and  animals;  animal  husbandry;  entomology. 

Chemistry;  bacteriology;  agronomy;  horticulture;  diseases  of 
plants;  feeding  experiments;  entomology;  dairying. 

Chemistry;  meteorology;  analysis  of  fertilizers,  foods,  and 
feeding  stuffs;  horticulture;  agronomy;  feeding  experi- ments; dairying. 

Chemistry;  meteorology;  soils;  inspection  of  fertilizei-s  and 
feeding  stuff's;  agronomy;  horticulture;  poultry  experiments. 

Chemistry;  inspection  of  fertilizers;  agronomy;  horticulture; 
plant  breeding;  diseases  of  plants;  feeding  experiments; 
veterinary  science;  entomology;  dairying. 

Agronomy;  plant  breeding;  diseases  of  plants  and  animal.s; 
animal  "husbandry;  dairying;  irrigation. 

Chemistry;  fertilizers;  agronomy:  horticulture;  seeds;  weeds; 
diseases  of  plants;  feeding  experiments;  entomology;  dairy- ing. 

Chemistry;  meteorology;  agronomy;  horticulture;  feeding 
experiments;  diseases  of  animals;  irrigation. 

Chemistry;  alkali  soil  investigations;  meteorology;  agronomy; 
horticulture;  diseases  of  plants;  breeding  and  feeding  ex- 

periments; dairying;  poultry  experiments;  irrigation;  arid larming. 

Chemistry;  botany;  inspection  of  fertilizers,  feeding  stuff's,  and creamery  glassware;  agronomy;  horticulture;  diseases  of 
plants;  feeding  experiments;  dairying. 

Agronomy;  horticulture;  bacteriology;  analysis  of  foods; 

feeding' experiments;  veterinary  science;  entomology;  cider and  vinegar  making;  ferments. 

Chemistry;  botany;  bacteriology;  agronomy;  horticulture; 
plant  breeding;  diseases  of  plants  and  animals;  feeding 
and  breeding  experiments;  oyster  culture;  entomology; 
dairying;  irrigation. 

Chemistry;  inspection  of  fertilizers,  orchards,  and  nurseries; 
agronomy;  horticulture;  diseases  of  plants;  feeding  experi- 

ments; poultry  experiments;  entomology;  dairying. 

Chemistry;  bacteriology;  soils;  agronomy;  horticulture;  feed- 
ing experiments;  dairying;  drainage  and  irrigation. 

Chemistry;  geology;  botany;  meteorology;  range  improve- 
ment; fertilizers;  agionomy;  food  analysis*  breeding  and 

feeding  experiments;  poultry  experiments;  entomology; 
irrigation. 
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OFFICIALS  IN  CHARGE  OF  FARMERS'   INSTITUTES. 

7'(»/v/<<'r.s'   hiHtiliiti'  Sjtrcid/i.Hl,   lirpmiiiinif  of  Af/ricu/lnrt'. 

John  Ihuuillnii,  \Vjinhin^ton,  DiHtrict  of  C)oliiinbia. 

Slate  superintendents. 

r,ii) 

state. 

Ahilminiv 

Alaska    
Ari/oim   
Arknn.sis   
California   
Colorado   
Conuocticut .. 

Delaware. 
Florida . . . 
Georgia... 

Name  of  official. Post-office. 

Hawaii   
Idaho    
llliiioi.s   
Indian  Territory  .. 
Indiana   
Iowa   
Kan.sas   
Kentucky   
JjOuisiana   
Maine   
Maryland   
Massachusetts   
Michigan   
Minnesota   

Mis.si.-'sippi   Missouri   
Montana   
Nebraska   
Nevada   
New  Hampshire... 
New  Jersey   
New  Mexico   
New  York   
North  Carolina   
North  Dakota   
Ohia   
Oklahoma   
Oregon    
Pennsylvania   
Porto  Rico   
Rhode  Island   
South  Carolina   

Tennessee   
Texas    
Utah   
Vermont   
Virginia    
Washington  . . 
West  Virginia 
Wisconsin   
Wyominji   

.  A.Cary,  Alabama  Polytechnic  Institute   

.  W.  Carver,  .\gri('Ulturiil  KxpcrinKMit  Station   
,  C.  (rcorgcson,  .\gricullural  JOxpcriinciit  Station   
.  II.  Forbes,  Agricultural  Kxpcrimcnt  Station   
.S.  Ilartzog,  University  of  Arkansas   
.1.  Wickson,  University  of  California   

,  M.  Hawley,  Secretary  State  JJoard  of  Agricullure   
F.  IJrown,  Secretary  State  Board  of  Agricultuie   
O.  Noble,  Secretary  C;onnecticutDairynien'sAK.sociation 
.C.  C.  Miles,  Secretary  Connecticut  Pomological  Society. 
esley  Webb,  Director  of  Farmers'  Institutes   
M.  (.'onner,  Agricultural  College   
.  C.  White,  Pre.sident  State  College  of  Agriculturo   
arvie  Jordan,  Director  of  Farmers'  Institutes   
G.Smith,  Agricultural  lixperiment  Station   
.  T.  Frencli,  Agricultural  Experiment  Station   
,  B.  Hostetter,  Secretary  Farmers'  Institutes   

W.  C.  Latta,  Director  Farmers'  Institutes   
J.  C.Simpson,  Secretary  State  Board  of  Agriculture   
J.  T.  Willard,  State  Agricultural  College   
Hubert  Vreeland,  Commissioner  of  Agriculture   
J.G.  Lee,  Commissioner  of  Agriculture   
A.  W.  Gilman,  Commissioner  of  Agriculture   
W.  L.  Amoss,  Director  Farmers'  Institutes   
J.  L.  Ellsworth,  Secretary  State  Board  of  Agriculture   
L.  R.  Taft,  Director  Farmers'  Institutes   
O.  C.  Gregg,  Director  Farmers'  Institutes   
J.  C.  Hardy,  President  Ag'l  and  Mechanical  College   
Geo.  B.  Eliis,  Secretary  State  Board  of  Agriculture   
F.  B.  Linfield,  President  College  of  Agriculture   
E.  A.  Burnett,  Director  Agricultural  Experiment  Station . 
J.  E.  Stubbs,  Director  Agricultural  Experiment  Station. . . 
N.J.  Bachelder,  Secretary  State  Board  of  Agriculture   
Franklin  Dye,  Secretary  State  Board  of  Agriculture   
J.  D.  Tinsley   
F.  E.  Dawley,  Director  of  Farmers'  Institutes   
S.  L.  Patterson,  Commissioner  of  Agriculture   
E.  E.  Kaufman,  Secretary  Farmers'  Institute  Board   
W.  W.  Miller,  Secretary  State  Board  of  Argriculture   
J.  B.Thoburn,  Secretary  Board  of  Agriculture   
J.  Withycombe,  Director  Agricultural  Experiment  Station 
A.  L.  Martin,  Deputy  SecreUiry  of  Agriculture   
W.  H.  Elliott,  Director  of  Farmers'  Institutes   
John  G.Clarke, Secretary  State  Board  of  Agriculture   
J.  S.  Newman,  Director  Farmers'  Institutes   
Thos.  E.  Miller,  Agricultural  and  Mechanical  College   
W.  W.  Ogilvie,  Commissioner  of  Agriculture   
R.  L.  Bennett,  Director  Farmers'  Institutes   
John  A.  Widtsoe,  Agricultural  College   
C.  J.  Bell,  Secretary  State  Board  of  Agriculture   
G.  W.  Koiner.  Commissioner  of  Agriculture   
E.  A.  Bryan,  Director  Agricultural  Experiment  Station  .. 
J.  B.  Garvin,  Director  of  Institutes   
G.  McKerrow,  Director  Farmers'  Institutes   
Chas.  W.  Lewis,  President  University  of  Wyoming   

Auburn. Tuskegee. 
Sitka. 
Tucson. 

FaycUevillc. Berkeley. 

FortOtUins. 
N.  Stoniiigton. 
Hartford. 
Mil  ford. 
Dover. Lake  City. 

Athen.s. 
Monticello. 
Honolulu. 
Moscow. 

Springfield. 
Lafayette. 
Des  Moines. 
Manhattan. 
Frankfort. 
Baton  Rouge. 

Augusta. Ben.so!!. 
Boston. 
Agricultural  College. 

Lynd. Agricultural  College. 
Columbia. 
Bozeman. 
Lincoln. 
Reito. 
Concord. 
Trenton. 
Mesilla  Park. 
Fayetteville. Raleigh. 
Fargo. 
Columbus. 
Guthrie. 
Corvallis. Harrisburg. 

San  Juan. 
Providence. 
CI  em  son  College. 
Orangeburg. 
Nashville. 
Dallas. 

Logan. East  Hardwick. 
Richmond. 
Pullman. 
Charleston. 
Madison. 
Laramie. 

ASSOCIATION  OF  AMERICAN  AGRICULTURAL  COLLEGES  AND 
EXPERIMENT  STATIONS. 

Pre.si<^lent,  W.  O.  Thomp-son,  president  of  Ohio  State  I'liiversity,  Cohimbu.«,  Ohio; 
secretary-trea.^iirer,  E.  B.  Voorhees,  director  of  New  Jersey  experiment  stations, 
New  Brunswick,  N.  J. 

AMERICAN  ASSOCIATION  OF  FARMERS'  INSTITUTE  WORKERS. 

President,  B.  W.  Kilgore,  director  North  Carolina  Ex|x*rinient  Station,  West 
Raleip:h,  N.  C. ;  secretiiry-treasurer,  (J.  C.  Creelman,  pre.sident  Ontario  Agricultural 
College,  Guelph,  Ontario. 
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STATE   OFFICIALS   IN    CHARGE   OF   AGRICULTURE.  <^ 

Commi8»i(yner8  of  uffnculture. 

States  and  Territories. 

Alabamn   
Arknnsas   
Florida   
Georgia   
Kentucky   
Louisiana   
Maine   
Montana   
New  York   
North  (,'arolinn   
North  Dakota   
New  Mexico   , 
Pennsylvania   
Philippine  Islands 
Porto  Rico   , 
Tennessee   , 
Texas    
Virginia   
Washington   

Name  of  oflBcial. 

R.  R.  Poole   
H.  T.  Bradford   
B.  E.  M cLin   
O.  B.  Stevens   
Hubert  Vreeland   
J.  G.  Lee   
A.  W.  Gilman   
J.  A.  FergUBon   
Chas.  A.  Wieting   
8.  L.  Patterson    
R.  J .  Turner   
J.  W.Raynolds,  Secretary  of  State   
N.  B.  Critchfield,  Secretary  of  Agriculture   
F.  Ijimson-Scribner,  Chief,  Bur.  of  Agriculture 
NVm.  H.  Elliott,  Commissioner  of  the  Interior. 
W.  VV.  Ogilvie   
W.J.Clay   
Geo.  W.  Koiner   

A.  W.  Fratei",  Deputy  Secretary  of  State   

Poht-office. 

Montgomery. 
Little  Rock. 
Tallahassee. 
Atlanta. 
Frankfort. 
Baton  Rouge 

Augusta. Helena. Albany. 

Raleigh. 
Bismarck. 
Santa  Fe. Harrisburg. 
Manila. 
San  Juan. 
Nashville. 
Austin. 
Richmond. 
Olympia. 

Secretaries  of  State  boards  of  agrindture. 

states  and  Territories. 

California   
Colorado   
Connecticut   
Delaware   
Hawaii   
Idaho    
Illinois   
Indiana   
Iowa   
Kansas   
Maryland   
Mas.sachusetts . . 
Michigan   
Minnesota   
Missouri   
Nebraska   
Nevada   
New  Hampshire 
New  Jersey   
North  Carolina. 
Ohio   
Oklahoma   
Oregon   
Rhode  Island... 
South  Dakota  .. 
Vermont   

"West  Virginia  .. Wisconsin   
Wyoming   

Name  of  ofticial. 

Harry  Lowden,  Acting  Secretary   
A.  M.  Hawley   
J.  F.Brown   
Wesley  Webb   
C.  S.  Holloway   
A.  E.  Gibson,  Sec.  State  Bd.  Horticulture 
W.  C.  Garrard   
Chas.  Downing   
J.  C.  Simpson   
F. D. Coburn    
Wm.  T.  P.  Turpin,  Supt.  of  Immigration 
J.  L.  Ellsworth   
Addison  M.  Brown   

E.  W.  Randall,  Sec.  State  Ag'l  Society  . . , 
George  B.  Ellis   
Robt.  W.  Furnas   
Louis  Bevier   , 
N.  J.  Bachelder   
Franklin  Dye   
T.  K.  Bruner   
W.  W.  Miller   
J.  B.  Thoburn   
M.  D.  Wisdom   
John  G.  Clarke   
Walter  B.  Dean  ...    
C.J.  Boll   
J.  O.  Thompson   
John  M.  True   
C.  T.  Johnston,  State  Engineer   

Post-office. 

Sacramento. 
Fort  Collins. 
North  Stoningtou. 
Dover. 
Honolulu. 
Boise. 

SpriuRlield. Indianapolis. 
Des  Moines. 

Topcka. Ce:iterville. 
Boston. 
Agricultural  College. 
Hamline. 
Columbia. 
Brownvillo. 
Carson  City. 
Concord. 
Trenton. Knleigh. 
Columbus. 
Guthrie. 
Portland. 
Providence. 
Yankton. 
East  Hardwick. 
Charleston. 
Madison. 
Chevenne. 

nOfiicials  of  Territories  and  island  dependencies  are  included.  So  far  as  learned  Arizona.  Missis- 
t^ippi,  New  Mexico,  South  Carolina,  and  Utah  have  no  State  ofticial  charged  with  agricultural  inter- 

ests, but  letters  addressed  to  the  Secretary  of  State  would  i>robably  receive  attention. 

OFFICERS  OF  LOUISIANA  PURCHASE  EXPOSITION,   ST.   LOUIS. 

Hon.  D.  R.  Francis,  president,  St.  Louis,  Mo.;  Walter  B.  Stevens,  secretary,  St. 
Louis,  Mo.;  Col.  J.  li.  Brigham,  chairman  Government  board  and  representative  of 
Department  of  Agriculture,  Washington,  D.  C. ;  Harry  H.  Brigham,  assistant  repre- 
eentative,  Deparfment  of  Agriculture  exhibits,  Washington,  D.  C. ;  F.  J.  V.  Skiff, 
director  of  exhibits,  St.  Louis,  Mo.;  F.  W.  Taylor,  chief,  departments  of  agricultme 
and  horticulture,  St.  Louis,  Mo.;  F.  J).  Coburn,  chief,  department  of  live  stock, 
St.  Louis,  Mo. 
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NATIONAL  DAIRY  ASSOCIATIONS. 

Name  of  organization. Secretary. 
I'oBtroffice. 

National   Associntloii  of  Stnto  Dnlrv  ninl   Foo<1  Dc- R.M.Allen   Lexington,  Ky. 

154  Lfikf!  ̂ t.,  ChicH^o. 
H(.  Louis,  Mo. 

10  t'lorcn'-j"  Ht     \Vor- 

imrlmonl's. 
NHtioiinl  I)iiirv  TTiiioti   Chnrk'H  Y.Knipht.... 

K.  Kndendorf   
W.  A.  Hunter   National  ('rciuiu'iy  HiilterinnkerK'  ARHOoiation   

N6W  JOnglnnd  Milk  J'nxluccrH'  I'nion   

Five  Htulos  Milk  ProducerK'  Associntion   H.  T.  Coon   coftor,  Mhk';. 
Homer  N    V 

NATIONAL  LIVE  STOCK  ASSOCIATION. 

President,  F.  J.  llagenhartli,  Salt  Lake  City;  secretarj^  Charlen  F.  Martin,  Denver, 

AMERICAN  ASSOCIATION  OF  LIVE  STOCK  HERD  BOOK 
SECRETARIES. 

President,  C.  R.  Thomas,  Independence,  Mo.;  secretary,  Charles  F.  Mills,  Spring- 
field, 111. 

PROTECTION  AGAINST  CONTAGION  FROM  FOREIGN  CATTLE. 

An  act  of  Congre.'js  of  August  28,  1894,  prohibits  the  importation  of  cattle  and 
cattle  hides,  but  by  the  act  of  March  2,  1895,  making  appropriations  for  tlie  Depart- 

ment of  Agriculture,  it  is  provided  that  the  prohibition  may  be  suspended  by  the 
Presi<lent  whenever  the  Secretary  of  Agriculture  shall  certify  to  the  President  what 
countries  or  parts  of  countries  are  free  from  contagious  or  infectious  diseases  of 
domestic  animals.  The  President,  by  proclamation  of  Noveir»ber  8,  1895,  lifted  the 
embargo  with  reference  to  Norway,  Sweden,  Holland,  Great  Britain,  Ireland,  the 
Channel  Islands,  and  the  countries  of  North,  Central,  and  South  America  so  as  to 
admit  cattle  under  sanitary  regulations  prescribed  by  the  Secretary  of  Agriculture; 
also  from  all  countries  so  as  to  admit  hides  under  regulations  prescribed  by  the 
Secretary  of  the  Treasury. 

STOCK  BREEDERS'  ASSOCIATIONS.  <i 

Associations  of  breeders  of  cattle. 

Name  of  organization. 

American  Aberdeen-Angus  Breeders'  Associa- tion. 
American  Devon  Cattle  Club   

American  (Tullowny  Breeders'  Association   

American  Guernsey  Cattle  Club   
American  Hereford  Cattle  Breeders'  Association. 

American  Jersey  Cattle  Club   
American  Polled  Durham  Breeders'  Association. 
American  Shorthorn  Breeders'  Association   

American  Sussex  Association   

Ayrshire  Breeders'  Association   
Brown  Swiss  Cattle  Breeders'  Association   Dutch  Belted  Cattle  Association   
Holstein-Friesian  Association  of  America   

Red  Polled CattleClubof  America  (incorporated) . 

fiecretary. 

Thomas  McFarlane  . 

L.  P.  Sisson   
Chas.  Gray   

William  H.  Caldwell 
C.  R.  Thomas   

J.  J.  Hemingway   
Fletcher  S.  Hines   
John  W.  Groves   

Overton  Lea   
C.  M.  Winslow   
N.S.  Fish   
H.  B.  Richards   
Frederick  L.  Hough 

ton. 
J.  McLain  Smith  .... 

Post-office. 

Union  Stock  Yards,  Chicago, 111. 

NcAvark.  Ohio. 
Union  Stock  Yards, Chicago, 

111. 
Peterboro.  N.  H. 
Live-Stock  Exchange,  Kan- 

sas Citv,  Mo. 
8  W.  ITthst.,  New  York,  N.  Y. 
Malottpark,  Ind. 
Union  Stock  Yards, Chicago, 

HI. 
Nashvir.e,  Tenn. 
Brandon,  Vt. 
Groton.  Conn. 
Easton.  Pa. 
Brattleboro,  Vt. 

Dayton,  Ohio. 
  k   

a  Under  the  provi-'-ions  of  paragraph  473  of  the  act  of  July  24,  1S97,  amended  Marcli  3,  1903,  any 
animal  imported  speciiilly  for  breeding  purposes  shall  be  admitted  free,  provided  that  no  such  ani- 

mal shall  be  admitted  free  unless  pure  bred,  of  a  recognized  breed,  and  duly  registered  in  the  book 
of  record  cstaLlished  for  that  breed.  The  Secretary  of  the  Treasury,  upon  the  advice  of  the  Secretarv 
of  Agriculture,  isstied.  April  21,  1903,  regulations  for  the  importation  of  animals  under  this  law.  and 
designated  the  recognized  breeds  and  U\z  books  of  record  established  for  the*e  breeds. 
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Associations  of  breeders  of  harses. 

Name  of  urganizatiou. Secretary. Post-ofiftce. 

American  Association  of  Importers  and  Breed- 
ers of  Belgian  Draft  Horses. 

J.  D.  Conner,  jr   

J.W.Jones   

Wabash,  Ind, 

Columbia,  Tenn. 
Jennets. 

Americjin  Cleveland  Bay  Breeders'  Asssociation. 
American  Clydesdale  Association   

R.  P.  Stericker   
R.  B.  Ogilvie   

Attica,  X.  Y. 
Union  Stock  Yards, Chicago, 111. 

Room  50,  Astor  Court  Build- American Hackney  Horse  Society   A.  H.Godfrey   

Geo.W.  Stubblefield.. 

I.  B.  Nail   
American  Percheron  Horse  Breeders'  and  Im- 

porters' Association. 
\uierican  Saddle  Horse  Breeders'  Association... 

ing,  W.  34th  .St.,  New  York 
City. 

Union    Stock     Yards,     Chi- 

cago, 111. Louisville,  Ky. 

Lafayette,  Ind. American  Shetland  Pony  dub   Mortimer  Levering... 
Charles  Bnrge.ss   
James  E.  Wheelera  . . . 
Alex.  Galbraith   
Wm.H.  Knight   

S.D.Thompson   
J.  Crouch   

American  Shire  Horse  Breeders'  Association   
American  Stud  Book   Thorouglibred      

Wenona,  111. 
173  5th  ave.,  New  York  city. 
Janesville,  Wis. 

Ellsworth      Building,      o.';.') 

American  Suffolk  Punch  Horse  Association   
American  Trotting  Registry  Association   

French  Coach  Horse  Society  of  America   
Dearborn  Kt.,  Cliicago,  III. 

Tacoma  Bldg.,  Chicago,  III. 
German     Hanoverian    and    Oldenburg  Coach Lafayette,  Ind. 

Fairfield,  Iowa. 
Horse  Association  of  America. 

Niitituial  French  Draft  As^^ociation   C.  E.  Stubbs   
Select  Clydesdale  Horse  Society  of  America   
The  American  Morgan  Register   

E.  Bennett,  jr   Topeka,  Kans. Middlebury,Vt. 
Fairfield,  Iowa. Joseph  Battellft   C.E.  Stubbs   The   Oldenburg   Coach   Horse   Association  of 

America. 
The  Percheron  Registry  Company   Charles  C.  Glenn   Columbus,  Ohio. 

a  Registrar.  b  Treasurer. 

Associations  of  breeders  of  sJieep. 

Name  of  organization. 

American  Cotswold  Association   
American  Leicester  Breeders'  Association   
American  Lincoln  Breeders'  As.sociation   
American  Oxford-Down  Record  Association   
American  Southdown  Breeders'  A.ssociation   
American  Shropshire  Registry  Association   
American  Rambouillet  Sheep  Breeders'  As.socia- tion. 
American  SntYolk  Association   

Black  Top  Spanish  Merino  Sheep  Breeders'  Pub- lishing Association. 
Dickinson  Merino  Sheep  Record  Company   
Dorset  Horn  Sheep  Breeders'  Association  of America. 

Hampshire-Down  Breeders' Association  of  Amer- ica. 

Improved  Black-top  Merino  Sheep  Breeders' Association. 

Improved  Delaine  Merino  Sheep  Breeders'  Asso- ciation. 

^Michigan  Merino  Sheep  Breeders'  Association  . National  Cheviot  Sheep  Society   
National  Delaine  Merino  Sheep  Breeders'  Asso- ciation. 

National  Merino  Sheep  Breeders'  Association  .. 
National  Improved  Saxony  Sheep  Breeders' Association. 

National  Lincoln  Sheep  Breeders'  Association  . 
New  York  State  American  Merino  Sheep  Breed- 

ers' Association. 
Ohio  Spanish  Merino  SheepBreeders' Association. 
Standard  Delaine  Spanish  Merino  Sheep  Breed- 

era'  Association. 
Standard  American  Merino  Register  Association. 
Tlie  Continental  Dorset  Club   

United  States  Merino  Sheep  Breeders'  Registry Association. 
Vermont,  The,  At  wood  Merino  Sheep  Club 

Register. 
Vermont  Merino  Sheep  Breeders'  As.sociation.. 

Secretary, Post-office. 

F.  VV.  Harding   I 
A.  J.  Temple   I 
  do   
W.  A.  Shafor   
Frank  S.  Springer   
Mortimer  Levering... 
D wight  liincoln   

Geo.  A.  Franklin 
R.  P.  Berry   

H.G.  McDowell 
M.A.Cooper   

Comfort  A.  Tyler 

L.  M.  Crothers  . . . 

Geo.  A.  Henry  . . . 

E.N.  Ball... 
H.H.Keim. 
J.C.  McNarv 

R.  O.  Logan   
John  G.  Clark  . 

Bert  Smith 
J.  H.  Earll. 

Wesley  Bishop. 
S.  M.  Cleaver.. 

J.  P.  Rav   
J.  E.  Wing   
J.  A.  B.  Walker. 

George  Hammond . 

C.  A.  Chapman   

Waukesha.  Wis. 
Cameron,  111. Do. 

Hamilton,  Ohio. 

Springfield,  111. 
Lafayette,  Ind. 
Miliord  Center,  Ohio, 

Des  Moines,  Iowa. 
R.  F.  D.  4,  Washington,  Pa 

Canton,  Ohio. 
Washington,  Pa. 

Nottawa,  Mich. 

Crothers,  Pa. 

Bellefontaine,  Ohio. 

Hamburg,  Mich. 
Ladoga,  Ind. 
Houstonville,  Pa. 

California,  Mich. 
R.  F.  D.  9,  Washington,  Pa. 

Charlotte,  Mich. 
Skaneateles,  N.  Y. 

Troyton,  Ohio. 
East  Bethlehem,  Pa. 

Hemlock,  N.  Y. 
Mechanicsburg,  Ohio. 
Mountair,  Pa. 

Middlebury,  Vt. 

Do. 
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Naino  of  (M'K'iiiii/.utioii. 

AmiTicnn  Berkshire  A.ssocirttlon   

American  Chester  White  Record  Association   

Amcricun  Duroc  Jersey  Swine  Breeders'  Arso- ciatioM. 
American  Essex  Association   
American  Poland  China  Record  Company   

American  Small  Yorkshire  (^Inh   

Cheshire  Swine  Breeders'  Association   
Central  Toland  (iiina  Record  Association   

Ohio  improved  Cliester  White  .Swine  Breeder's' Association. 

Ohio  I'oland-China  Record  Company   
Chester  White  liecord  Association   
Sontlnvestern  I'oland  China  Record  Association. 
St-!\ndard  I'oland-China  liecord  Association   
Vii'toria  Swine  Breeders'  Association   
National  Diiroc  Jersey  Record  Association   
The  American  Tamworth  Swine  Record  Asso- 

ciation. 

The  American  Y''orkshire  Club   ;   

Secretary. 

Frank  S.  Springer . 

Krneflt  Frcigan   
T.  B.  Pearson   

F.  M.  Sront   
W.  M.  McFadden.. 

G.  W.  Harris   

Ed.  S.  Hill   
W.  II.  Morris   
C.  iM.  Hiles   

A.  M.  Brown   
W.  H.  Morris   
H.P.  Wil.son   
Geo.  I'\  Woodwortli 
H.Davis   
R.J.Evans   
E.N.  Ball   

Harry  Krun   

PoHt-oflice. 

512  E.  Monroe  stroet,  Sprinr- 
flcld.  111. 

Dayton,  Ohio. 
Thornlown,  Ind. 

McLean.  111. 
Cnion  Stock  Yards,  Chicago, 111. 

:i'l(J9  Third  av<:.,  New   York City. 

Freeville,  N.  \. 
Iiidiaini|)olis,  Ind. 
Ajax   Building,   Cleveland, Ohio. 

Day  ton,  Ohio. 
Indianapolis.  Ind. 
Gad«den,Tenii. 
Maryville,  Mo. 
Dver,  Ind. 
El  Paso,  111. 
Hamburg,  Mich. 

White  Bear,  Minn. 

Associations  of  breeders  of  dogs,  etc. 

Name  of  organization. Secretary. Post-office. 

American  Kennel  Club   A.  P.  Vredenburgh  ... 

Mrs.  S.H.Bond   

55  Liberty  street,  New  York 

United  States  Official  Registry  Association   

City. 

310  First  street  SE.,  Wash- 
ington, D.  C. 

STATE  SANITARY  OFFICERS  HAVING  CHARGE  OF  LIVE 
MATTERS. 

STOCK 

State. Name  and  post-office. Official  position. 

Alabama   C.  A.  Cary,  Auburn   Professor  of  veterinary  science. 
Secretary  live  stock  sanitary  commis.sion Arizona   H.  Harrison,  Phoenix   

Arkansas   
J.  C.  Norton,  Phoeni.x   
R.  R.  Dinwiddie,  Fayetteville   
Chas.  H.  Blemer.  Sacramento   
L.  B.  Sylvester,  Denver   

Veterinarian. 
State  veterinarian 

California   Do. 
Colorado   President  State  board  of  stock  in.spection. 

State  veterinary  surgeon. 
Commissioner  for  domestic  animals. 

Charles  D.  Lamb,  Denver   
Connecticut   Heman  O.  Averill.  Hartford   
Delaware   Alex.  Lowbcr,  Wilmington   Secretary  State  board  of  health. 

Instructor    in    veterinary  science,   DeUi- 
ware  College. 

State  veterinarian. 

H.  P.  Eves,  Newark   

Florida   Chas.  F.  Dawson,  Lake  City   
Georgia   0.  B.  Stevens,  Atlanta   Commi.ssioner  of  agriculture. 

State  sheep  inspector. 
Secretary   board  of   live    stock    commis- 

Idaho   J .  C.  Dressier,  Boise  Citv   
Illinois   Chas.  E.  Miller,  Si)ringfield   

C.  P.  Loveiov,  Princeton   
sioners. 

State  veterinarian. 
Indiana   A.  W.  Bitting,  Lafayette   Do. 
Iowa   Paul  O.  Koto,  Forest  City   

Do. 

Kan^-as   N.  S.  Mayo,  Manhattan   Profe>>sor  of  veterinary  science. 
F.  H.  Chamberlain,  .Sedan   Secretary  live  stock  .stlnitary  commis.sion. 

Secretary  Slate  board  of  liealth. 
State  veterinurian. 

Kentucky   J.  N.  Mi"(-ormack,  Bowling  Green  ... 
F.  T.  Eisenman,  Louisville     

Louisiana   \V.  n.  Dalrymple,  Baton  Rouge   
F.  0.  Beal,  Bangor   

Veteriiuirian  State  experiment  st^iiion. 
State  cattle  commi.'vsioner. Maine   

Maryland   H.  A.  Meisner.  Baltimore   Chief  veterinary  insi»ector. 
Secretary  live  stock  sanitary  board. 
Chief  of  the  cattle  bureau  of  .Stnte  board Massachusetts   

Wade  H.  D.  Warlield.  Baltimore   
Austin  Peters,  Boston   

Michigan   F.  C.  Wells,  Saline   
of  agriculture. 

.State  veterinarian. 

H.  H.  Hinds,  Stanton   President  State  live  stock  .sanitary  com- mission. 

Veterinurian  live  stock  .sanitary  board. 
Secretary  State  ixMird  of  health. 
Profes-sor  of  veterinary  .science. 

Minnesota   M.  H.  Reynolds,  St.  Anthony  Park   
H.M.  Bracken,  St.  Paul   

Mississippi    J.C.Robert,  Agricultural  College   
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iState  sanitary  offi.i'er»  having  charge  of  live  stock  matters — Continued. 

State. Name  and  post-office. Official  position. 

MiMHOuri D.  F.  Lnckey,  Columbia   Btate  veterinarian. 
Geo.  B.  El  1  is,  Col  lunbia   Secretary  State  board  of  agriculture. 

Montnnn G  W.  Preiiitt,  Helena   .-   Secretary  live  stock  commission. 
M  E.  Knowles,  Helena   State  veterinarian. 

Nobrftskft AV  A.  Thoman,  Lincoln   State  veterinarian. 
Nevada   
New  Hampshire... 

VV.  H.  Patterson,  Reno   
Irving  A  Watson  Concord   

Secretary  State  board  of  health. 
Secretary  State  board  of  health. 

N.J.  Baohelder,  Concord   Secretary  board  of  cattle  commissioners. 
New  Jersey   Henry  Mitthell,  Trenton   Secretary  State  board  of  health. 

Franklin  Dye,  Trenton   Secretary  tuberculosis  commiasion. 
Now  Mexico J  A  La  Rne,  Las  Vegas   Secretary  cattle  sanitary  board. 

Secretary  sheep  sanitary  board. 
Commissioner  department  of  agriculture. 

Harry  F.  Lee,  Albuquerque   
New  York   C.  A.  Wieting,  Cobleskill   

W.  H.  Kellv,  Albany   Chief  veterinarian. 
North  (,'arolina   Tail  Butler  Raleigh   State  veterinarian. 

S  L  Patterson,  Raleigh   Commissioner  of  agriculture 
North  Dakota   L.  Van  Es  Fargo   Chief  State  veterinarian. 
Ohio   W.  W.  Miller,  Columbus   Secretary  State  board  oi  agr- culture. 

Paul  Fischer,  Columbus   State  veterinarian. 
Oklahoma   Thomas  Morris,  Guthrie   Secretarv  live  stock  sanitary  commission. 
tUc>ron   Wm.  McLean,  Portland   State  veterinarian. 
IVniisylvnnia   
Rhode  Island   

Leonard  Pearson,  Philadelphia   
Geo.  A.  Stockwell,  Providence   
John  S.  Pollard  Providence   

Do. Secretary  State  board  of  agriculture. 
Veterinarian,  State  board  of  agriculture. 

South  Carolina   
South  Dakota   

G.  E.  Nesom.Clemson  College   
J.  P.  Foster,  Huron   

State  veterinarian. 
State  veterinary  surgeon. 

Toimessee   R.  H  Kittrell,  Muvfreesboro   State  live  stock  commissioner. 
J  W. S(*heibler,  Memphis   State  veterinarian. 

Texas    M.  M  Hawkins  Quanah   Live  stock  sanitary  commissioner. 
rtnh    T.  B.Beattv  Salt  Lake  City   Secretary  State  board  of  health. 

Secretary  cattle  commission. 
State  veterinarian. 

Do. 

ViTiocnt   Victor  I  Spear  Randolph    
Virpinia   
V.a^hington   
West  Virginia   
Wisoonsin   

J.  G.  Ferneyhoiigh,  Blacksburg   
S.  B.  Nelson,  Pullman   
J.  0.  Thompson,  Charleston   Secretary  board  of  agriculture. 
Evan  D.  Roberts  Janesville   State  veterinarian. 

Wvouiiug   Geo,  T  Seabury,  (-heyenne   
Do. 

E.  P.  Snow,  Cheyenne   State  board  of  sheep  commissioners. 

FORESTRY  ASSOCIATIONS. 

of American  Forestry  Association. — President,    Hon.   James  Wilson,   Secretary 
Agrricultiire;  secretary  (corresponding),  Edward  A.  Bowers,  New  Haven,  Conn. 

International  Society  of  Arboriculture. — President,  Gen.  William  J.  Palmer,  Colo- 
rado Spring?,  Colo. ;  secretary,  J.  P.  Brown,  Conner.sville,  Ind. 

Society  of  American  Foresters. — President,  Gifford  Pinchot,  Washington,  D.  C; 
secretary,  George  B.  Sudworth,  Wa.sihington,  D.  C. 

SCHOOLS  OF  FORESTRY. 

Yale  Forest  School,  Yale  University,  New  Haven,  Conn.  A  two-years'  graduate 
course,  leading  to  the  degree  of  IMaster  of  Forestry.  Under  the  direction  of  the  offi- 

cers of  the  Yale  Forest  School,  a  two-months'  summer  course,  July  and  August,  is 
conducted  at  Milford,  Pike  County,  Pa.     Prof,  Henry  S.  Graves,  Director. 

Biltmore  Forest  School,  Biltmore,  N.  C.  An  undergraduate  course,  covering  one 
year,  without  vacation.     Dr.  C.  A.  Schenck,  Director. 

University  of  Michigan  Forest  School,  part  of  the  general  Department  of  Litera- 
ture, Science,  and  the  Arts,  Ann  Arbor,  ̂ lich.  A  two-years'  graduate  course,  leading 

to  the  degree  of  JVIaster  of  Science  in  Forestry.     Filibert  Roth,  Professor  of  Forestry. 

Harvard  University  Forest  School,  Cambridge,  Mass.  A  four-years'  undergrad- uate course,  in  connection  with  the  Lawrence  Scientific  School.  R.  T.  Fisher,  in 
charge  of  curriculum. 

* 
NATIONAL  GOOD  ROADS  ASSOCIATION. 

President,  W.  H.  Moore;  secretary,  R.  W.  Richardson;  treasurer,  C.  H.  HuttiL'. 
General  office,  Laclede  Building,  St.  Louis,  Mo. 

NATIONAL  BEE  KEEPERS'  ASSOCIATION. 

President,  J.  U.  Harris!,  Grand  Junction,  Colo.;  secretary,  G.  W.  Brodbeck,  Los 
Angeles,  Cal. ;  general  manager  and  treasurer,  N.  E.  France,  Platteville,  Wis. 
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NATIONAL  ASSOCIATION  OF    ECONOMIC  ENTOMOLOGISTS. 

l*rrsi(l<Mit,  !\I.  W  Sliji^'crlninl,  ItlincM.  N.  V. ;  sccrf't.'iry,  A.  V.  I'lirycHK.C'olimihiiH,  ( )liio. 

ASSOCIATION    OF    OFFICIAL    AGRICULTURAL    CHEMISTS    OF    THE 
UNITED  STATES. 

Prosident,  M.  K.  Jaffa,  Herkoley,  Cal.;  ̂ (Mn'tary,   II.  \V.  Wiley,  ChemiHt,  Depart- 

iiuMit  of  A<;ri(Milf^ir(>,  WaFliinfjton,  D.  < '. 

NATIONAL  HORTICULTURAL  AND  KINDRED  SOCIETIES. 

Name  of  organization. Secretary. Post-ofTicc. 

Amorionn  Apple  Growers'  Congress   T.C.Wilson   Hannibal,  Mo. 
AuuTicau  Associiitioii  of  Nurserymen   George  C.  Seager   

Albert  M.Herr   
A.J.  Rider   

Rochester,  N.  Y. 

America  11  ("^a  mat  ion  Society   
I>an<;aster,  Pa. 

AnuMicaii  Cranbcrrv  (Growers'  Association   Hammonton,  N.  J. 
American  Fruit  (Growers'  Association   John  C.  Mangan   

Thos.  B.Meehan   
John  Craig   

Bridge,  Minn. 

American  Nurserymen's  Protective  Association   American  Pomological  Society   
Dreshertown,  Pa. 
Ithaca,  N.  Y. 

American  Retail  Nurserymen's  Protective  Association. American  Rose  Society   
Guy  A.  Bryant   
Leonard  Barron   

Fred  H.  Lemon   
George  Miltenberger. . 

William  Pitkin   
Leonard  Barron  .  .^ . . . 

A .  Warren  Patch   

James  Handly   
Harriet  E.  Chandler  .. 

A.  Warren  Patch ...:.. 

Charles  J.  Sinsel   
Geo.  C.  Seager   
C.  A.  Tonneson   
Wesley  Webb   
William  J.Stewart  ... 

J.  C.  Hale   

Princeton,  111. 
136    Liberty   st..   New 

ChrvsantheniTim  Society  of  America   
York. 

Richmond,  Ind. 
Cider  and  Cider-Vinegar  Association  of  the  Northwest. 

Eastern  Nurserymen's  Association   

21.3  North  Second  st., 
St.  Louis,  Mo. 

Rochester,  N.  Y. 
Farmers'  Club  of  American  Institute,  Horticultural Section. 

International  Apple  Shippers'  Association .    

136    Liberty  st.,  New 
York. 

17  North  Market  st., 

Miasissippi  Valley  Apple  Growers'  Association   
Boston,  Mass. 

Quincv,  111. Missouri  Valley  Horticultural  Society   R.  R.  No.  1,  Argentine, 

National  League  of  Commission  Merchant"^   
Kans. 

17   North  Market  st 

Northwest  Fruit  Growers'  Association   
Boston,  Ma.ss. 

Boise,  Idaho. 
Nurserymen's  Mutual  Protective  Association   Rochester,  N.Y. 
Pacific  Coast  Association  of  Nurserymen   Tacoma,  Wa.sh. 
Peninsula  Horticultural  Society   Dover,  Del. 
Society  of  American  Florists  and  Ornamental  Horti- 

culturists. 
Southern  Nurserymen's  Association   

79    Milk    .St.,   Boston, 
Mass. 

Winchester,  Tenn. 
Southwestern  Nurserymen's  Association   J.A.Taylor   

E.J.  Holman   Wynnewood,  Ind.  T. 
Western  As.«ociation  of  Wholesale  Nurserymen   Leavenworth,  Kans. 

ORGANIZATIONS  FOR  PROTECTION  OF  BIRDS  AND  GAME. 

Name  of  organization. Secretary. 

American  Ornithologists'  Union— Commit- tee on  Protection  of  North  American  Birds. 
Aud\ibon  Societies — National  Committee   
Bird  Protective  Society  of  America      Edward  C.  Pease   

Boone  and  Crockett  Club   
International  Forest,  Fisn,  and  Gam(>  Asso- 

ciation. 
League  of  American  Sportsmen   

National  Game,  Bird,  and  Fish  Protective 
Association. 

National   As.sociation   of    Game    and    Fish 
Wardens. 

New  York  Zoological  Society   
North  American  Fish  and  Game  Protective 

Association. 

William  Dutcher,  chairman. 

William  Dutcher, chairman. 

Madison  Grant   
Frank  J.  Howell   

Arthur  F.Rice   

Charles  E.  Brewster 

Charles  E.  Brewster 

Madison  Grant   
E.  T.D.Chambers... 

Post-office. 

52.'i    Manhattan     avenue, 
New  York,  N.  Y. 

Do. 
28  Stafford  Building.  Buf- 

falo. N.Y. 
11  Wall  St.,  New  York.  N.Y. 
1S4    Liu'ien    Park    boule- 

vard. Chicago,  ill. 
l.^.S    Pennington    avenue, 

Passaic,  N.J. 
(Jrand  Rapids.  Mich. 

Do. 
n  Wall  St..  New  York.  N.  Y. 
Quebec.  Canada. 

FARMERS'  NATIONAL  CONGRESS. 

President,  Harvie  Jordan,  Monticello,  Ga. ;  first  vioo-president,  B.  Cameron,  Stag- 
ville,  N.  C. ;  second  vice-i>resident,  Joshna  Strani:*',  Marion,  Ind.;  trea.Murer,  J.  H. 
Reynolds,  Adrian,  Mich.;  necretary,  John  M.  Stahl,  4S2H  Lantrley  avenue,  Chicago, 

111.*;  first  a.«Mistant  secretary,  (ieorge  M.  Whittaker,  Bctston,  Mass.;  secon*!  assistant 
Recretarv,  A.  C.  Fuller,  Dows,  Iowa;  third  a.-^sistant  .'secretary,  Ltither  11.  Tucker, 

Alhany,' N.  Y.;  executive  fomniittec,  W.  M.  Ann's.  Orejron,  Wis.;  K.  W.  Wickey, 
Ocean   ̂ ^t>rilVJ■s.  Miss.:   I,<'vi  Morrison.  ( ircenvilW',  I'a. 
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REVIEW  OF  WEATHER  AND  CROP  CONDITIONS,  SEASON  OF   1903. 

By  J-ViMfcLs  Bekkv,  Chief,  Climate  and  Crop  Divisimi,  Weather  Bureau. 

The  accom])anying  illustrations  and  tables  (see  figures  50-52  and  plates  lxiii-lxv, 
pages  543  to  549)  show  how  the  temperature  and  rainfall  over  the  United  States 
during  the  crop  season  of  1903,  from  week  to  week,  {'om})are  with  normal  conditions 
of  corresponding  periods  of  former  years.  The  diagrams  exhibit  the  departures 
from  normal,  by  districts,  and  the  maps  .show  respectively  the  departures  from 
normal  temperature,  the  total  precipitation,  and  departures  from  normal  precipitation 
during  the  crop  season 

January. 

January,  1903,  averaged  slightly  colder  than  usual  over  portions  of  the  lower  Lake 
region,  upper  Ohio  Valley,  and  interior  of  the  Middle  Atlantic  States,  generally 
throughout  the  South  Atlantic  States,  and  along  the  Gulf  coast  excepting  southern 
Florida,  and  in  northern  California.  The  temperature  averaged  nearly  normal  in 
the  lower  Lake  region,  New  ?]ngland,  the  Middle  Atlantic  States,  lower  Ohio  Valley, 
and  southern  Florida,  and  over  the  northern  portion  of  the  west  Gulf  States.  Through- 

out the  remainder  of  fhe  country  the  month  was  milder  than  usual,  being  exception- 
ally mild  from  the  upper  Mississippi  Valley  westward  to  the  north  Pacitic  coa.'^t,  the 

greatest  excess  occurring  in  Montana,  where  the  excess  ranged  from  13°  to  22"^  per 
day.  Over  the  middle  Rocky  Mountain  slope  and  generally  throughout  the  valleys 

of  the  Missouri  and  Red  River  of  the  North  it  ranged  from  6°  to  10°. 
There  was  more  than  the  average  precipitation  over  the  greater  j)art  of  the  Middle 

Atlantic  States,  in  portions  of  the  lower  Lake  region  and  New  England,  in  Florida, 
along  the  Gulf  coast,  in  western  Texas,  and  over  an  area  embracing  portions  of  the 
middle  Plateau  and  north  Pacific  coast  regions.  Over  nmch  the  greater  part  of  the 
country  the  precipitation  was  lighter  than  usual,  the  deficiency  being  very  decided 
in  the  central  valleys  and  South  Atlantic  States  and  over  the  western  portion  of  the 
upper  Lake  region. 

SNOW    AND    WlXrER    WHEAT. 

The  northern  portions  of  the  country  to  the  eastward  of  the  central  and  upper 
portions  of  the  Missouri  Valley  were  covered  with  snow  until  near  the  end  of  the 
month,  when  the  snow  melted  rapidly,  leaving  no  considerable  depths  except  over 
the  northern  j)ortiuns  of  the  Lake  region  and  New  England  and  in  the  Red  River  of 
the  North  and  upper  Missouri  valleys.  On  the  whole,  the  winter  wheat  crop  fared 
well,  the  central  and  northern  portions  of  the  winter  wheat  beltiieing  well  protected 
by  snow  covering  until  the  closing  days  of  the  month,  when  mucii  snow  melted, 
leaving  only  the  extreme  noriliern  districts  with  a  covering  on  January  31.  Over 
the  southern  })ortion  of  the  winter-wheat  belt  some  damage  resulted  from  alternate 
freezing  and  thawing,  but  the  crop  apparently  sustained  no  serious  injury.  The 

i-ainfall  throughout  the  belt  was  lighter  than  usual,  but  Kansas  was  the  only  State 
that  reported  need  of  moisture. 

In  Washington  and  Oregon  the  general  condition  of  wheat  was  satisfactory, 
although  portions  of  these  States  suffered  from  alternate  freezing  and  thawing.  In 
California  the  first  half  of  the  month  in  the  northern  sections  was  cold  and  foggy, 
while  hot,  dry  winds  prevailed  in  the  southern  part  of  the  State,  but  no  serious 
damage  resulted;  more  favorable  temperature  conditions,  with  beneficial  rains, 
prevailed  during  the  latter  part  of  the  month. 

February. 

February  averaged  slightly  milder  than  usual  in  the  Atlantic  coast  districts,  over 
the  greater  part  of  the  Lake  region,  and  in  the  valley  of  the  Red  River  of  the  North, 
and  nearly  normal  temperature  conditions  prevailed  in  Montana  and  on  the  north 
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Paoific  I'oast.  rhrouj^'hout  mucli  tlu"  j^Mcator  part  of  the  country  tho  inoiith  averaged 

eold.  the  (lefuuiu  y  in  tiMinx-ralnre  rani^'iiiK'  ironi  .S°  to  15"  per  day  over  nearly  tho entire  area  west  of  tlie  Mississippi. 
The  preeii)itati<)n  was  greatly  in  exeeHH  of  the  average  throughout  the  Southern 

States,  over  a  hu>!;«»  part  of  the'  Lake  n-f^ion,  central  valleys,  Middle;  Atlantic  States, 
and  New  Isn^land,  over  the  Houthcastern  Koeky  Mountain  slope,  and  in  the  east<'rn 
nurtions  of  the  southern  Plateau  rej^ion.  In  the  central  and  west  (inlf  States,  Ohio 
Valley,  and  interior,  portions  of  the  South  Atlantie  Stiites  the  UAul  precipitation 
amounted  to  more  than  (>  inches,  jiortions  of  the  central  Gulf  States  and  eastern 
Tennessee  receiving'  from  8  to  15  inches,  the  heaviest  occurring'  in  the  criitral  portions 
of  Missi8sii)pi  and  Alabama.  Over  the  northern  portions  of  the  up])er  J^ake  re;^Mon, 
the  valleys  of  the  ui»per  Mississipi)i,  Uj)j)er  Miss<Miri,  an<l  Red  River  of  tlie  North,  the 
northern  Plateau  rej2;ion,  and  generally  throughout  the  Pacific  coast  districts  the 

precipitation  was  lighter  than  usual,  the  deficiency  being  most  marked  in  tlu;  I'acific 
eoast  States,  less  than  half  the  average  being  reported  from  northern  California, 
Oregon,  and  Wasliington. 

At  the  elose  of  the  month  there  was  littli;  or  no  snow  on  the  ground  from  the 
Mississip])!  eitstward,  exeept  over  the  northern  portions  of  the  Lake  region  and  New 
England,  but  the  Red  River  of  the  North  and  upper  Missouri  valleys  and  middle 
Rocky  Mountain  slope  were  covered  to  depths  ranging  from  2  to  12  inches. 

PKOGKESS    OF    FARM    WORK — CONDITION    OF    WHEAT. 

With  excessive  precipitation  and  low  average  temperature  in  the  Southern  States 
the  month  was  not  favorable  for  farming  operations  in  that  section,  but  with  lighter 
precipitation  and  only  slightly  deficient  temperature  the  Ohio  and  upper  Mississippi 
valleys  experienced  more  favorable  conditions.  In  California  the  first  part  of  the 
month  was  abnormally  cold,  but  the  latter  part  was  more  favorable.  Winter  wheat 

was  w^ell  i)rotected  w  ith  snow  covering  during  the  severe  weather  of  the  15th  to  19th, 
and  the  leports  at  the  close  of  the  month  indicated  that  the  crop  was  in  very  satis- 

factory condition.  In  portions  of  Missouri,  Illinois,  Indiana,  and  Kentucky,  however, 
the  crop  sustained  some  injury  from  alternate  freezing  and  thawing,  while  lowlands 
suffered  to  some  extent  from  overflows  in  the  lower  Oiiio  Valley. 

March. 

From  the  Atlantic  coast  westward  to  the  eastern  Rocky  Mountain  slope  the  inontli 
of  March,  1903,  was  warmer  than  the  average,  the  temperature  excess  ranging  from 

2°  to  6°  per  day  in  the  Southern  States  and  the  Mississipi)i  and  Missouri  valleys,  and 
from  6°  to  12°  in  the  Ohio  Valley,  Lake  region.  Middle  Atlantic  States,  and  New- 
England.  There  was  also  a  slight  excess  in  temperature  over  extreme  southern 
California  and  in  southern  Idaho.  The  month  was  colder  than  usual  in  western  Texas 
and  generally  throughout  the  Rocky  Mountain  region  and  Pacific  coast  States,  the 

temperature  deficiency  being  greatest  in  Montana,  w^here  it  ranged  from  2°  to  0° 
per  day. 

The  precipitation  was  in  excess  of  the  average  from  New  England  southwestward 
to  the  east  Gulf  coast,  in  Louisiana  and  tiie  eastern  half  of  Texas,  and  in  Wisconsin, 
Minnesota,  and  eastern  South  Dakota.  The  amounts  of  precipitation  ranged  from  4 
to  6  inches  in  New  England  and  the  Middle  Atlantic  States,  and  in  the  Gulf  States 
from  about  5  inches  in  the  eastern  portion  to  over  20  inches  in  portions  of  Louisiana. 
In  the  Lake  region  and  Ohio  Valley  the  i)recii)itatioii  ranged  from  about  2  to  over  4 
inches.  There  was  an  excess  in  the  Puget  Sound  region  and  generally  throughout 
California,  where  the  jtrecipitation  ranged  from  4  to  7  inches.  Le.»s  than  the  u.sual 
amount  fell  in  portions  of  the  South  Atlantic  States,  Lake  region,  and  Ohio  and 
lower  Mississippi  valleys,  and  generally  throughout  the  eastern  Rocky  Mountain  elope. 

SPRING    SEEDING    AND    GROWTH — FLOODS    IN    THE    LOWER    MLSSISSIPPI    VALLEY. 

March  weather  conditions  were  generally  favorable  for  the  growth  of  grain  and 
gra.sses  in  all  districts  east  of  the  Rocky  Mountains,  but  outride  of  New  England  and 
portions  of  the  Middle  Atlantic  States  and  Lake  region  spring  work  was  retarded 
by  excessive  rains  and  wet  soil.  While  the  season  at  the  close  of  the  month  was 
two  to  four  weeks  in  advance  in  New  En<;land  and  portions  of  the  Middle  Atlantic 
States,  it  was  correspondingly  late  in  other  sections.  Much  valuable  land  was 
inundated  in  the  lower  Mi.s.«is.<ippi  Valley.  On  the  Pacific  coast  the  weather  condi- 

tions were  generally  favorable,  although  too  cool,  the  season  being  two  to  three 
weeks  late  in  Washington. 
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Reports  from  all  sections  indicated  that  winter  wheat  wa8  in  very  promisinj?  condi- 
tion generally.  The  crop  wintered  well  and  was  making  vigoronn  growth  in  all 

sections.  Too  rank  growth,  however,  was  reported  from  limited  areas  in  Kentucky, 
and  some  damage  hy  water  on  lowlands  in  Maryland  and  the  lower  Ohio  and  central 
Mississippi  valleys.  In  C/alifornia  winter  wheat  was  in  excellent  condition.  Home 
epring  wheat  was  sown  in  \Vashin</ton,  but  no  seeding  was  done  in  the  principal 
Fpring-vvheat  States,  the  soil  being  too  wet  for  prejiaratory  work. 

The  seeding  of  spring  oats  was  begun  as  far  north  as  Michigan,  but  this  work  was 
retarded  to  a  considerable  extent  by  wet  ground.  Fall-sown  oats  made  vigorous 
growtli  in  the  Southern  States  with  excellent  prospects,  although  seriously  damage<l 
bv  lice  in  some  portions  of  South  Carolina.  Very  little  corn  had  been  planted  north 
of  the  Gulf  States. 

Cotton  planting  was  in  progress  in  Texas,  southern  Georgia,  and  eastern  South 
Carolina;  a  little  had  been  planted  in  Alabama  and  Florida,  and  preparations  for  this 
work  in  Louisiana  and  Mississippi  were  general,  except  in  the  flooded  districts. 

The  Crop  Season,  April-September,  Summary  by  Weeks. 

By  weeks,  ending  with  Monday,  from  April  IS  to  Octobers,  the  crop  conditions 
may  be  summarized  as  follows: 

April  IS. — In  the  districts  east  of  the  Rocky  Mountains  the  temperature  was  highly 
favorable  for  the  growth  of  vegetation,  but  farm  work  was  very  generally  retarded  by 
rains  in  the  Lake  region,  central  valleys,  and  Atlantic-coast  districts,while  insufhcient 
moisture  was  unfavorable  in  portions  of  the  central  and  west  Gulf  States.  In  tlie 
central  and  northern  Rocky  Mountain  districts  and  on  the  north  Pacific  coast  the 
season  was  very  backward,  and  Washington  and  Oregon  suffered  from  cold,  wet 
weather.  In  California  the  conditions  were  generally  favorable,  with  the  exception 
of  some  damage  by  frost. 

Corn  planting  was  in  progress  as  far  north  as  Kansas,  southern  Missouri,  Tennessee, 
and  North  Carolina,  and  farther  south  planting  was  well  advanced,  being  completed 
in  some  sections. 
The  condition  of  winter  wheat  was  generally  excellent.  In  the  Ohio  Valley, 

however,  the  freeze  of  the  4th  and  5th  caused  some  injury.  On  the  whole,  the 
condition  of  the  crop  in  the  winter-wheat  V)elt  east  of  the  Rocky  Mountains  was 
more  promising  than  for  years.  In  California  the  outlook  was  also  promising,  but 
in  Oregon  and  Washington  the  condition  was  less  favorable,  especially  in  the  last- 
named  State.  Spring-wheat  seeding  was  nearly  completed  in  Iowa  and  Nebraska, 
and  was  progressing  well  in  South  Dakota,  but  none  iiad  been  sown  in  North  Dakota 
and  in  northern  Minnesota. 

Cotton  planting  made  good  progress  in  the  central  and  western  portions  of  the 
cotton  belt,  except  in  the  flooded  areas  of  Mississippi  and  Louisiana.  Planting  was 
well  advanced  in  southern  Georgia,  but  progressed  slowly  in  northern  Georgia  and 
in  South  Carolina. 

FRUIT    prospects    IMPAIRED    BY    FREEZING    TEMPERATURES. 

By  the  close  of  March,  which  was  a  very  mild  montli  over  the  eastern  half  of  the 
country,  all  fruit  trees  were  unusually  far  advanced.  From  the  4th  to  the  6th  of 
April  the  whole  country  east  of  the  Mississippi  River,  including  Tennessee  and  the 
northern  portion  of  the  South  Atlantic  States,  experienced  temperatures  l)elow 

freezing,  stations  in  the  more  northerly  districts  reporting  temperatures  from  6°  to 
1S°  below  freezing,  and  many  varieties  of  fruit  suffered  severely,  more  particularly 
peaches. 

April  20. — In  the  States  of  the  upper  Missouri  Valley  this  week  was  milder  than 
usual  and  generally  favorable  for  farming  operations;  but  elsewhere  east  of  the 

Rocky  Mountains  the  temperature  was  much  below  tlie  average,  and  excessiA^e  rains 
retarded  farm  woik  generally  throughout  the  Atlantic  coast  districts,  Ohio  Valley, 
and  the  southern  portion  of  the  Lake  region.  The  central  and  west  Gulf  States  and 
portions  of  the  southeastern  Rocky  Mountain  slope  were  much  in  need  of  rain,  no 
appreciable  amount  having  fallen  over  a  large  part  of  these  districts  for  more  than 
two  weeks.  On  the  Pacific  coast  cool  weather  retarded  growth,  and  frosts  caused 
considerable  injury  in  Oregon.  Southern  California  coast  districts  received  heavy 
rains. 

Very  slow^  progress  was  made  with  corn  planting  throughout  the  corn  belt  and  in 
the  ]Middle  and  South  Atlantic  States,  owing  to  cold,  wet  weather,  while  dry  weather 
impaired  stands  in  the  central  and  west  Gulf  States. 
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The  pivvious»lyr('i>nrU>(l  (^xccllctit  coiulition  of  winter  wheat  in  the  |)rineipal  wiiiter- 
whriit  States  conliiuuMl  mjiiii|»ain'<l,  except  to  a  slight  extent  in  jfortions  of  the 
upper  Ohio  Valley,  where  in  H»iiie  localitieH  it  was  turning' yellow.  Less  favorahie 
reports  were  also  reeeixcd  tr(»iu  the  Middk'  and  South  Atlantie  Stiites  and  pfjrlionH  of 
Texas.  Sei'ding  of  spring  wheat  was  jjeneral  in  all  parts  ot  the  Hi)rin^-wh(rat  region, 
but  progress  was  not  rapid  in  southeastern  Minnesota,  owinfj^  to  wet  soil.  Karly 
pown  wheat  in  Iowa  and  South  Dakota  gerniinaU^d  slowly,  though  even  standn  were 
indi(ate<l.     On  the  north  raeitic  eoast  spring-wheat  seeding  was  nuich  delayed. 

Ixains  in  portions  of  the  eastern  districts  and  dry  weather  in  th(,'  central  and  west- 
ern j)ortions  of  the  cotton  lu'lt  interfered  with  cotton  planting  to  Home  extent;  this 

work,  however,  was  vigon>usly  pushed  and  made  fail'  jjrogresH. 
Tobacco  plants  were  plentiful  and  generally  well  gnjwn,  except  in  Kentucky, 

where  they  were  late. 
Although  frosts  of  the  18th  caused  further  injury  to  fruit  in  the  uj^per  (Jhio  Valley, 

the  reports,  generally,  excej)ting  those  respecting  peaches,  were  somewhat  more 
encouraging  than  those  of  the  previous  week. 

LOW    TEMPERATURES,   DROUGHT,   AND    FURTHER    DAMAGE   TO    FRUIT. 

April  £7. — Nearly  the  whole  of  the  country  east  of  the  Rocky  Mountains  experi- 
enced unseasonably  low  temperatures  during  this  week,  and  while  the  rainfall  in  the 

central  valleys  was  light,  considerable  areas  receiving  no  appreciable  amount,  farm 
work  made  very  slow  progress  in  consequence  of  wet  soil  and  low  temperatures. 
The  drought  in  Florida  and  in  the  central  and  west  Gulf  States,  especially  in  the 
last -mentioned  sections,  became  more  serious,  and  over  large  areas  the  ground  was 
too  dry  for  germination  of  seed.  More  favorable  conditions  prevailed  in  the  States 
of  the  upper  Missouri  Valley,  and,  while  absence  of  rain  in  New  England  and  the 
northern  portion  of  the  Middle  Atlantic  States  permitted  farm  work,  the  weather 
was  too  cool  for  growth  of  vegetation.  In  the  Rocky  Mountains  and  Pacific  coast 
districts  the  week  was  the  most  favorable  of  the  season,  although  portions  of  California 
needed  rain. 

As  in  the  previous  week,  corn  planting  progressed  slowly,  more  particularly  over 
the  central  and  eastern  portions  of  the  corn  belt  and  in  the  Middle  Atlantic  States, 
but  better  progress  was  made  in  Kansas  and  Nebraska.  Preparations  for  this  work 
were  vigorously  carried  on  in  Iowa  and  portions  of  Illinois.  In  the  Southern  States 
corn  suffered  from  low  temperatures,  and  in  the  central  and  west  Gulf  districts  from 
drought  also. 

While  the  condition  of  w^inter  wheat  continued  very  promising,  a  slight  deteriora- 
tion was  indicated  over  the  central  and  eastern  portions  of  the  wheat  belt.  Rust  and 

insects  appeared  in  some  counties  in  southern  Missouri,  and  in  Nebraska  and  portions 
of  Kansas  the  crop  needed  rain.  On  the  Pacific  coast  the  outlook  continued  favorable, 
except  in  Washington,  where  much  was  winter-killed. 

In  the  Missouri  and  central  Mississippi  valleys  oats  seeding  was  well  advanced, 
but  in  the  Ohio  Valley  much  seeding  remained  to  be  done.  Germination  of  the 
early  sown  in  Michigan,  Wisconsin,  and  Illinois  was  unsatisfactory. 

East  of  the  Mississippi  River  early  cotton  was  injured  by  cold  and  much  replanting 
was  made  necessary.  Planting  in  this  part  of  the  cotton  belt  progressed  rapidly, 
except  in  Mississippi,  where,  as  in  the  districts  west  of  the  Mississippi,  planting, 
although  well  advanced,  was  largely  suspended  on  account  of  drought.  Warmth 
waa  generally  needed  throughout  the  cotton  belt,  and  the  central  and  western 
districts  were  in  urgent  need  of  rain. 

This  week  was  very  unfavorable  to  fruit  in  the  States  east  of  the  Mississippi  River, 
frosts  being  general  on  the  23(1  and  24th  as  far  south  as  the  northern  })ortion  of  the 
central  and  eastern  Gulf  States,  with  more  or  less  damage  to  earlier  varieties. 

ABNORMALLY    COOL — IN.IURY    TO    EARLY    PLANTED    CORN    AN/)    COTTON. 

M(vj4- — This  week  was  unseasonably  cool  over  much  the  greater  part  of  the  country, 
the  minimum  temj>eratures  on  Ai)ril  30  and  May  1  and  2  being  the  lowest  recorded 
in  the  last  ten  days  of  April  and  the  first  ten  days  of  May  for  the  past  thirty  years 

at  nearly  all  Weather  Bureau  stations  from  the  central  and  west  Gulf  coasts' to  the upper  Alissouri  Valley,  and  also  at  a  number  of  stations  in  the  central  Mississippi  and 
Onio  valleys,  Lake  region,  and  New  England,  (ienerally  light  rainfall,  or  absence 
of  rain,  was  favorable  for  farming  operations,  but  the  unsea^^onably  low  teniperatures 
checked  the  growth  of  all  vegetation,  and  heavy  frosta  and  freezes  caused  much  damage. 

3     AIJKJ3   34 
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Drouij;!!!  wan  lelieveil  over  Moutheastein  Texas  aiui  over  limited  area.s  in  tlie  central 

Ciiilt'  States,  but  continued  over  tlie  greater  part  of  the  la^t-nientioned  diwtricta  and  tti nortliern  Texan. 
The  early  planted  corn  wa»  extenwively  killed  hy  the  freeze  during;  the  latter  part 

of  the  week  in  Missouri,  K m.-^as,  Oklahoma,  and  Texan,  and  the  crop  Muffered  from 
cold  vveuther  tliroughout  tlie  Southern  Staten.  l*re|)arati(mH  tor  plantiuf^  progre.sHcd 
favorably  in  the  Ohio  Valley  and  Middle  Atlantic  State.s,  but  in  the  StateH  of  the  upper 
Missouri  Valley  and  Lake  region  little  progress  was  made. 

Winter  wheat  appeared  to  have  escaped  material  injury  during  the  recent  freeze 
over  the  western  i)ortion  of  the  winter-wheat  belt  and  the  general  outlook  for  this 
crop  continued  very  promising;  a  slight  deterioration  was  indicated  in  portions  of  the 
central  Mississippi  and  Ohio  valleys. 

Oats  sustained  more  or  less  injury  from  cold  in  the  States  of  the  Missouri  Valley, 
and  slow  growth  was  generally  reported  in  the  central  Mississij)iti  and  Ohio  valleys. 

Early  i)lanted  ctotton  on  lowlands  in  northern  Texas  and  Oklahoma  was  killed  by 
the  freeze  of  April  oO  and  May  1,  and  throughout  the  cotton  belt  low  temperatures 
proved  seriously  detrimental  in  retarding  germination  and  growth,  while  drought 
continued  in  northern  Texas  and  in  the  central  (lulf  States.  Poor  stands  were  very 
generally  reported.  In  the  eastern  districts  planting  was  vigorously  pushed  and  was 
nearing  com[)letion. 

Nearly  all  fruits  suffered  further  damage  from  frosts  and  low  temi)eratures,  aj)ples 
having  a{)parently  escaped  with  the  least  injury.     The  grass  crop  was  very  backward. 

Mdij  11. — The  Ohio  Valley,  Middle  Atlantic,  and  Southern  States  experienced 
another  cool  week,  and  while  the  temperature  vviis  above  the  seasonal  average  in  the 
more  northerly  districts,  the  reports  generally  indicated  the  need  of  warmth.  In  the 
lower  Missouri,  central  Mississippi,  and  Ohio  valleys,  Atlantic  coast  districts,  east 
Gulf  States,  and  Kocky  Mountain  and  Pactitic  coast  districts,  rain  was  needed.  Much- 
needed  and  abundant  rains  fell  in  the  west  (lulf  States  and  Florida.  In  Oklahoma, 
Kansas,  Nebraska,  Iowa,  the  Dakotas,  Minnesota,  and  Wisconsin  the  conditions  were 
generally  favorable. 

C'orn  planting  continued  very  late,  but  was  in  general  progress  throughout  the 
central  valleys,  and  had  begun  in  the  extreme  northern  districts.  This  work  was 
carried  on  under  much  ditliculty  in  the  lower  Missouri,  central  Mississippi,  and  Ohio 
valleys,  and  portions  of  the  Middle  Atlantic  States,  owing  to  hard  and  cloddy  ground. 
Germination  and  growth  were  very  slow  in  all  districts;  in  the  west  Gulf  States, 
however,  corn  recovered  rapidly  from  the  effects  of  the  cold  of  the  previous  week. 

An  improvement  in  the  condition  of  winter  wheat  was  reported  from  Nebraska, 
Kansas,  Oklahoma,  Texiu<,  and  Ohio,  but  the  crop  suffered  deterioration  in  Indiana, 
lUinois,  Kentucky,  and  Missouri,  much  in  the  southern  ])ortion  of  the  last-mentioned 
State  having  been  greatly  damaged  by  rust  and  insects.  Wheat  was  heading  as  far 
north  as  Kentucky  and  southern  Missouri.  On  the  Pacific  coast  winter  wheat  continued 
thrifty  in  Oregon,  but  in  Washington  and  California  it  needed  rain,  the  late  sown  in 
California  being  very  unpromising.  Spring-wheat  seeding  was  practically  finished, 
and  the  early  sown  was  coming  up  to  good  stands  and  was  in  healthy  condition,  having 
ai)parently  escaped  damage  from  the  severe  weather  of  the  previous  week.  In  the 
northern  Kocky  Mountain  districts  and  in  Washington  the  reports  were  less  favorable, 
owing  to  lack  of  lain. 

The  seeding  of  oats  was  nearly  finished  in  the  more  northerly  districts,  where  good 

stands  were  i)roniised,  and  from  Texas  northward  to  the  upper  Missouri  \'alley  the 
crop  had  improved  much;  but  from  the  lower  Missouri  Valley  eastward  over  Illinois, 
Indiana,  and  Ohio,  the  stands  were  uneven  and  the  crop  was  nmch  in  need  of  rain. 

Although  much  too  cool,  nearly  the  whole  of  the  cotton  region  received  abundant 
rainfall,  which  was  of  the  greatest  benefit  in  the  central  and  western  districts,  where 
germination  and  growth  of  cotton  progressed  satisfactorily.  In  the  Carolinas,  northern 
Georgia,  and  Tennessee,  germination  and  growth  were  very  slow.  Planting  was  very 
nearly  comj)leted  in  the  northern  portion  of  the  belt,  but  the  croj)  was  generally  nuicli 
later  than  usual.     • 

No  tobacco  had  yet  been  transplanted  north  of  the  Carolinas  and  Tennessee.  Plants 
continue-d  i)lentiful. 

In  the  central  valleys  and  Middle  Atlantic  States  grass  made  very  slow  growth  and 
was  much  in  need  of  rain  and  warmth,  but  was  in  more  favorable  condition  in  the 
Lake  region  and  upper  Missouri  Valley. 

Mail  18. — All  northern  and  central  districts  east  of  the  Rocky  Mountains  experi- 
enced highly  favorable  temperatures  during  this  week,  the  central  valleys.  Lake 

region,  and  New  England  receiving  ample  and  much  needed  warmth.  In  the  South- 
ern States,  however,  it  was  too  cool  for  favorable  growth.  The  very  general  absence 

of  rain  in  New  England  and  the  Middle  Atlantic  States  and  over  a  large  part  of  the 
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Lake  region  and  Ohio  ValK'v  iut<MisilitMl  droiij^ht  in  thonc  diHtricts,  in  (■'»i)sc(|iiiii(<'  of 
wliioli  iTiips  iiiadi'  alow  proi^ress  ami  planlin^;  and  ̂ crminatioii  wiTemfatly  liindcred. 
Tlu'  vast  Ciiilf  SLaU'.s  aiul  poitioius  «)f  tlio  lower  MisHoiiii  and  Iov.it  Mis.-i^^^ipl)i  vallovH 
siiftiTod  from  excessive  rains.  On  tln>  I'acilic  cotist  tlio  week  was  rather  cool  with  no 

rain  over  the '-jreator  pan  of  (.'aliforiiiu.  There  were  t^tMUTally  ̂ ood  rains  in  Wa.sh- 
insjton,  with  lii^ht  showers  over  a  larj;c  part  of  Oregon,  but  more  rain  \sas  needed  in 
tlie  hust-nanied  State. 

(.'orn  j)lanting  was  further  delayed  bv  rains  in  the  States  of  tlie  lower  Missouri 
Valley  and  by  droui,'lit  in  the  Ohio  Valley,  Mid(ile  Atlantic  States,  and  ixjrtion.s  of 
the  Lake  rejjion.  IMantint:  was  well  advanced  in  the  Dakotas,  and,  notwithstanding 
the  wet  soil  in  Iowa  and  Mis^iouri.  wa-s  vigorously  pushed  in  those  States,  where  it 
wius  germinating  very  siiti.-^lactorily.  In  Nebraska,  the  Ohio  Valley,  and  .Middle 
Atlantic  Statvs  a  large  acreage  wiis  yet  to  Ix?  planted,  not  more  than  half  the  area 
having  l)een  seeded  in  Ohio  and  Ncbra.ska. 

Winti^r  wlieat  made  favorable  progress  in  Nebraska  and  KaiLsas,  and  was  improved 
by  rains  in  portions  of  Missouri,  Oklahoma.  Texas,  Arkansas,  Tennessee,  and  Ken- 

tucky, but  in  southern  Missouri  and  in  the  States  northward  of  the  Ohio  River  and 
in  the  Middle  Atlantic  States  the  crop  suffered  further  deterioration.  In  the  spring- 
wheat  region  the  weather  conditions  were  highly  favorable  for  germination  and 
growth  of  spring  wheat,  which  was  coming  up  to  good  stands.  In  the  northern 
Rocky  Mountain  Stiites  the  growth  of  spring  wheat  was  slow;  iu  Washington  aud 
Oregon  the  outlook  was  very  promising. 

In  the  Missouri  Valley,  Oklahoma,  and  Texas  there  was  a  general  improvement  in 
tlie  condition  of  oats,  but  in  the  Ohio  Valley,  the  Middle  Atlantic  States,  and  the 
greater  part  of  the  Lake  region  drought  affected  the  crop. 

There  was  general  complaint  throughout  the  cotton  l^elt  of  the  unfavorable  effects 
of  low  temperatures  on  cotton.  Good  stands,  as  a  rule,  were  reported  in  the  central 
districts,  but  in  the  ea.stern  and  western  portions  the  stands  were  irregular.  The 
crop  was  generally  late,  and  warmth  and  sunshine  were  much  needed. 

The  grass  crop  in  the  Ohio  Valley,  Lake  region.  Middle  Atlantic  States,  and  New 
England  was  much  in  need  of  rain,  but  westward  of  the  Mississippi  it  made  rapid 
growth  and  was  iu  promising  condition. 

BENEFICIAL    WAR.MTH     IN'     EASTERN     STATE.S — LOW     TEMPERATURES,    FROST.     AND   SNOW    IN 
EXTREME    WEST   UNBROKEN    DROUGHT    IN    NEW    ENGLAND. 

yfcij/  25. — Respecting  temperature,  this  week  in  the  districts  east  of  the  Rocky 
Mountains  was  the  most  favorable  of  the  season  and  the  tirst  iii  which  there  was  no 

complaint  of  lack  of  warmth  in  some  part  of  this  region.  Heavy  rains  from  Okla- 
homa and  Arkansas  northward  to  Minnesota  and  the  Dakotas  retarded  work. 

Drought  was  largely  relieved  in  the  Ohio  Valley,  Lake  region,  and  southern  {X)rtioiis 
of  the  Middle  Atlantic  States,  but  continued  with  greater  severity  over  the  northern 
portion  of  the  last-named  district  aud  in  New  England.  In  the  Rocky  Mountain 
and  Pacilic  coast  regions  the  week  was  abnormally  cool,  with  heavy  frosts  and  con- 

siderable snow  in  the  central  and  northern  districts. 
Good  progress  was  made  with  corn  planting  in  Indiana,  Illinois,  Michigan,  and 

Wisconsin,  but  to  the  westward  wet  weather  j^revented  the  completion  of  this  work, 
which  was  much  delayed,  while  drought  prevented  germination  and  planting  in  the 
Middle  Atlantic  States  and  New  England.  In  the  Southern  States  corn  made  favor- 

able progress. 
In  the  southern  portions  of  Missouri  and  Kansas  winter  wheat  suffered  some 

deterioration,  but  elsewhere  in  the.se  States  and  in  Nebraska  the  crop  continued 
promising.  In  Michigan  and  \Vi.«consin  decided  improvement  was  reported,  and  in 
Pennsylvania  it  withstood  the  drought  better  than  other  crops.  Winter  wheat  was 
now  heading  in  the  more  northerly  districts.  In  the  Dakotas,  Minnesota,  Iowa,  aiid 
Nebraska  spring  wheat  made  rapid  growth  and  was  in  very  promising  condition. 
In  the  north  Paciric  coast  States  the  crop  was  backward. 

In  the  States  of  the  Mi.ssouri  Valley  oats  made  favorable  growth  and  a  decided 
improvement  was  reported  from  Michigan  and  Illinois.  In  the  Ohio  Valley  and 
Middle  Atlantic  States  the  outlook  was  less  promising.  Harvesting  was  general 
in  southern  Texas,  Georgia,  and  Florida. 

There  was  a  general  improvement  in  cotton,  particularly  in  the  middle  ainl  west- 
ern districts.  Portions  of  Mi.ssissippi  and  northern  Texas  continued  to  suffer  for 

rain,  and  boll-weevils  were  reported  from  several  counties  in  southern  Texas,  where 
cutworms  also  caused  damage,  as  well  as  in  some  central  counties. 

<irass  greatly  improved  in  tlie  Ohio  Valley  and  I>ake  region  and  continued  in 
promising  condition  in  the  Mississippi  and  Mis.souri  valleys,  but  in  the  Middle 
Atlantic  States  and  New  England  a  short  crop  was  promised. 
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WHK.vr    IIAKVEKT    KE(ilNS — CO'lTON    IMI'KOVEl)   TKANHFLANTlNtJ    'lOUALVU. 

Jane  1. — The  tStateH  of  the  h)wer  Missouri  VaUey  and  portionn  of  the  Minfiisfiippi 
Valley  Huffered  much  from  heavy  rains,  espeeially  Iowa,  tlie  ea.stern  jKirtioiiH  of 
Kansas  and  Nel)ra.ska,  and  western  Missouri.  Drought  contiinied  in  New  luiirland, 
the  northern  portion  of  tlie  Mi(hlle  Athmtie  8tates,  and  in  Klori<hi,  and  rains  were 
needed  in  portions  of  the  tentrai  (Julf  States  and  in  soutliern  Texas.  Drougiit  was 
wholly  relieved  in  the  Ohio  Valley  and  over  the  greater  part  of  the  Middle  and 
South  Atlantic  States,  The  latter  ])art  of  the  week  was  unseasonahly  cool  in  the 
lower  Missouri  Valley,  west  (lulf  districts,  and  New  England,  damaging  frostH  having 
ocvurrtd  in  the  last-mentioned  district.  Very  favorable  temperatures  prevailed  in 
the  Ohio  Valley  and  South  Atlantic  and  east  (Julf  States,  hut  more  favorable  con- 

ditions than  in  the  })revious  week  were  reported  from  the  Pacific  coast  States. 
Wet  weatlier  caused  further  delay  in  corn  planting  in  the  Missouri  and  upi»er 

Mississippi  valleys,  where  nuich  of  this  work  was  unfinished,  and  the  early  planted 
was  becondng  weedy.  In  the  eastern  portion  of  Kansas  and  in  Nebraska  and  in  Iowa 
corn  fields  were  badly  washed  and  much  replanting  made  necessary.  In  Illinois 
planting  was  practically  finished  and  an  excellent  stand  attained.  In  the  central  and 
upper  Ohio  Valley  planting  was  also  delayed,  and  early  fields  in  some  portions  were 
suffering  for  cultivation.  In  the  Southern  States  corn  experienced  a  very  favorable 
week  and  was  largely  laid  by. 

Winter  wheat  on  low  lands  in  the  eastern  portions  of  Kansas  and  Nebraska  and 
northwestern  Missouri  sustained  injury  from  fioods,  but  on  the  whole  the  crop  made 
satisfactory  advance,  an  improvement  being  generally  indicated  in  the  Ohio  Valley, 
Lake  region,  and  Middle  Atlantic  States.  Harvesting  was  general  in  Texas  and  ha<l 
begun  in  Arkansas  and  North  Carolina.  Winter  wheat  made  slow  growth  in 
Washington  and  Oregon,  and  in  the  eastern  portion  of  Oregon  was  unusually  weedy. 
In  Nebraska,  the  Dakotas.and  northern  Minnesota  spring  wheat  made  splendid  prog- 

ress, but  in  southern  Minnesota,  Wisconsin,  and  Iowa  the  crop  on  low  lands  suffered 

nuich  from  heavy  rains.     In  W^ashington  and  Idaho  the  crop  was  greatly  improved. On  low  lands  in  the  lower  Missouri  and  upi)er  Mississippi  valleys  oats  suffered 
from  heavy  rains,  but,  on  the  whole,  this  crop  did  well. 

Further  improvement  in  cotton  was  generally  indicated,  but,  as  a  rule,  the  crop 
was  two  to  three  weeks  late.  Better  stands  were  reported  from  the  Carolinas,  Ten- 

nessee, and  Alabama,  and  portions  of  Mississippi,  Louisiana,  and  Texas. 
The  week  was  very  favorable  for  transplanting  tobacco,  and  this  work  made  rapid 

progress  in  the  Ohio  Valley  and  Middle  Atlantic  States. 
The  hay  crop  continued  promising  in  the  Missouri  and  upper  Mississippi  valleys, 

and  further  improvement  was  reported  from  the  Ohio  Valley  and  Middle  Atlantic 
States.  In  the  last-named  section,  however,  and  in  New  England,  a  very  light  yield 
was  promised. 

DAMAGE    BY    RAIN    IN    PARTS    OF   CENTRAL    VALLEYS — DROUGHT    IN    NEW    ENGLAND. 

Junes. — Excessive  rains  in  the  lower  Missouri,  central  Mississippi,  and  Ohio  valleys, 
Tennessee,  the  Carolinas,  and  Georgia  interrupted  farm  work  and  caused  great  damage 
to  crops,  especially  in  the  central  Mississippi  and  lower  Missouri  valleys,  the  flood 
stage  in  the  Mississippi  River  at  St.  Louis  being  the  highest  since  1858,  and  that  in 
the  Missouri  River  at  Kansas  City  since  1844.  The  protracted  and  probably  unprec- 

edented spring  drought  continued  unbroken  in  northern  Nev/  England  antl  in  eastern 
New  York.  Portions  of  the  upper  Lake  region,  central  and  west  Gulf  States,  North 
Dakota,  and  Montana  needed  rain.  Highly  favorable  temperature  conditions  pre- 

vailed in  the  Rocky  Mountain  States,  but  on  the  Pacific  coast  the  week  was  very  hot 
and  dry,  especially  in  California  and  Oregon,  while  the  early  part  of  the  week  in  the 
central  and  west  Gulf  States  was  too  cool. 

Much  corn  remained  to  be  planted  in  the  Missouri,  Mississippi,  and  Ohio  valleys, 
where  early  planted  corn  was  greatly  in  need  of  cultivation,  and  much  was  drowned. 
Planting  was  resumed  in  Nebraska  and  Iowa  during  the  latter  part  of  the  week  and 
in  the  Middle  Atlantic  States  was  finished. 

Rust  in  winter  wheat  was  very  generally  reported  from  the  Ohio,  central  Mississippi, 
and  lower  Missouri  valleys,  and  in  the  two  districts  last  named  the  tTop  sustained 
much  damage  from  floods.  In  the  Lake  region  and  Middle  Atlantic  States  and 
over  the  northern  portion  of  the  Southern  States  an  improvement  was  generally 
noted.  Harvesting  progressed  rapidly  in  Texas  and  was  begun  in  California,  where 
early  wheat  promised  good  yields.  In  Washington  and  Oregon  winter  wheat  advanced 
favorably,  but  short  heads  were  reported  from  Oregon  and  poor  stands  from  portions 
of  Washington.  Spring  wheat  continued  in  very  promising  condition  in  the  Dakotas 
and  generally  in  Minnesota. 
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Cotton  in  the  ca.^tciii  portion  <»1  the  belt  niiulc  good  growth,  but  was  vory  giai-ny 
and  was  nuicli  in  nrcd  of  snnsliinc,  while  jiortionn  of  th(f  central  dislriet^j  needecl  lain 
and  wnffered  somewhat  from  cool  niglits  dtuing  the  (arly  }»aif.  of  the  week,  (iood 

HJiowi'is  were  \ery  lu'nelieial  in  Texas,  where  (hopping  jtrogressed  raf)idly.  (.'on- 
niderahle  <laniage  hy  wehwormswas  reported  from  northern  TexaH  and  l»y  cntworniH 
and  holl-weevilH  in  central  and  Honthern  eonntien.  The  enjp  also  Hui-tained  damage 
by  iiiHectH  in  Indian  Territory  and  by  lloodH  in  MJHHCtnri  and  TennesHee. 

Tlu'  week  as  a  whole  was  very  fav(»ral)le  for  transplanting  tobaceo,  wiiich  wan 
nearly  completed  over  al>ont  tliree-fonrths  of  the  tobacco  area,  having  mad(?  favorable 
}»|-ogress  in  all  districtn.      (Jood  stands  were  generally  indicated. 

The  jtrevionsly  reported  promising  condition  of  grass  in  the  central  valleyH  c(jn- 
tinned,  and  a  decided  imjtrovement  was  indiciited  in  the  sonthern  ]»(.rtion  of  tho 
Middle  Atlantic  States,  but  in  the  northern  portion  of  the  last-named  dintrict  and  in 
New  England  the  outlook  was  very  poor. 

LONC    DKOIUJHT    IN    NEW    ENGLAND    BROKEN — PROGKE8S    OF    (  K01'«. 

June  15. — Tliia  week  was  abnormally  cool  in  nearly  all  diBtricts  east  of  the  Rocky 
Mountains,  the  minimum  temperaturea  from  the  10th  to  the  13th  throughout  the 
central  valleys  and  Southern  States  being  the  lowest  of  record  for  the  second  decade 
of  June,  and  heavy  frosts  were  of  general  occurrence  in  the  uj)per  Missouri  Valley, 
with  light  frosts  as  far  south  as  Tennessee.  Under  these  conditi(»ns  the  growth  of 
vegetation  was  slow,  but  with  a  very  general  absence  of  rain  in  the  central  valleys 
much  needed  cultivation  made  favorable  i>rogress.  The  long-continued  and  disastrous 
drought  in  New  England  and  the  northern  portion  of  the  Middle  Atlantic  States  was 
wholly  relieved,  being  succeeded  in  some  sections  by  flood  conditions,  and  the  wide- 

spread forest  tires  in  these  districts  were  extinguished.  Generally  favorable  conditions 

prevailed  on  the  l*acitic  coast,  except  during  the  early  part  of  the  week  in  Washington, 
where  drying  northerly  winds  proved  injurious  in  some  sections.  The  week  was 
unseasonably  warm  in  the  eastern  portions  of  Oregon  and  Washington  and  in  Idaho 
and  northern  Nevada. 

While  planting,  replanting,  and  cultivation  of  corn  in  the  central  valleys  were 
pushed  vigorously,  considerable  planting  remained  untinished  in  the  northern  districts. 
Corn  was  unusually  late  and  made  very  slow  growtli  under  the  low  temperatures. 
In  the  Middle  and  South  Atlantic  States  the  crop  was  nmch  in  need  of  cultivation, 
and  in  the  Southern  States  was  largely  laid  by. 

Winter  Avheat  harvest  was  in  progress  as  far  north  as  the  southern  portions  of 
Kansas,  Missouri,  Illinois,  Indiana,  and  Virginia.  While  an  improvement  in  tlie 
condition  of  this  crop  was  indicated  in  northern  Illinois,  Ohio,  and  the  northern 
portion  of  the  Middle  Atlantic  States,  it  suffered  deterioration  over  a  large  part  of  the 
winter  wheat  belt  as  a  result  of  insects  and  increasing  rust.  In  California  the  crop 
matured  rapidly  and  harvest  was  in  progress  in  the  southern  portion.  The  crop  was 
threatened  by  hot,  drying  winds  in  Washington  during  the  latter  part  of  the  week, 
but  escaped  with  slight  injury.  Spring  wheat  generally  was  in  thrifty  condition,  but 
needed  rain  in  portions  of  the  Dakotas.  Over  the  southern  portion  of  the  spring 
wheat  region  the  condition  of  the  crop  was  very  promising,  and  a  marked  improve- 

ment was  shown  in  Oregon,  but  in  Washington  it  experienced  trying  conditions, 
although  apparently  it  was  not  seriously  injured. 

Cotton  continued  very  backward,  having  made  slow  growth  under  the  abnormally 
low  temperatures.  Chopping  made  favorable  progress  throughout  the  belt,  but  cul- 

tivation was  not  well  advanced  except  in  portions  of  the  central  districts.  Rains 
were  beneficial  in  Texas,  where  fair  stands  of  early  planted  were  indicated,  but  cut- 

worms proved  i'njurious  in  north  central,  and  boll  weevils  continued  destructive  in south  central  counties. 

All  reports  respecting  tobacco  indicated  that  this  crop  made  favorable  progress, 
transplanting  being  finished,  except  in  the  more  northerly  sections  and  on  some 
bottom  lands  in  Virginia  and  Ohio.  Frosts  injured  the  crop  to  some  extent  in 
exposed  places  in  Wisconsin. 

June  22.-^V^'\\\\q  still  too  cool  in  the  districts  east  of  the  Rocky  Mountains,  the temperature  was  somewhat  more  favorable  in  the  central  valleys  and  Southern  States, 

but  over  portions  <»f  the  Lake  region  and  Middle  Atlantic  States  and  in  New  P'.ngland 
it  was  lower  than  in  the  preceding  week.  Heavy  rains  in  the  two  districts  last 
named  interrupted  farm  work,  but  in  the()hi(»and  up]>er  Mississij»}.i  valleys  and  (Julf 
States  the  conditions  were  very  favorable  for  cultivation.  Rain  was  needed  in  the 
Dakotas,  northern  Minnesota,  and  in  portions  of  the  central  and  east  (iulf  districts. 
The  conditions  on  the  Pacific  coast  were  generally  favorable,  but  in  the  coast  sections 
of  Oregon  work  was  delayed  by  rain,  while  rains  were  needed  in  the  eastern  por- 

tions of  both  Oregon  and  Washington. 
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Thoro  wad  a  general  iiuprovenuuit  iii  corn  in  the  central  valleyH,  e8i)ecially  over 
tlie  vverttern  poitiouM,  but  in  tlio  Ijuke  region,  New  J'lngland,  an(i  Middle  Atlantic 
StHU'H  little  or  no  inii)rovenient  in  tliiw  crop  wdti  noted,  in  all  northern  and  central 
districta  corn  continued  very  late,  hut  wa.s  in  good  states  of  cultivation,  except  in  the 
Middle  Atlantic  States.  In  the  Southern  Staten  early  corn  wan  largely  laid  by,  and 
vvHH  noaring  maturity  inTexari. 

Winter  wheat  harvest  progres.^rcd  favorably  and  wits  general  in  the  central  portiona 

ot'  the  winter  wheat  belt,  with  disapj)ointing  yields,  es[)ecially  in  thi;  Houthern [)ortions  of  Missi)uri,  Illinois,  and  Indiana.  In  the  Middle  Atlantic  States  a  general 

improvement  was  indicated.  Harvest  was  general  in  C'alifornia.  In  Oregon  and 
Washington  some  improvement  was  noted,  but  the  crop  was  in  need  of  rain  in  the 
eastern  portions  of  these  States.  Spring  wheat  suffered  for  rain  in  North  Dakota 
and  i)ortionH  of  South  Dakota,  and  was  affected  l)y  rust  cjuite  generally  in  Nebraska. 
In  the  two  States  last  named,  however,  the  cro[),  as  a  rule,  did  well,  and  in  Minne- 

sota, Wisconsin,  and  Iowa  continueil  in  promising  condition.  In  W^ashington  the crop  improved  where  moisture  was  sutticient,  but  in  central  counties  and  also  in 
eastern  Oregon  it  was  threateneil  by  drought. 

The  t)Utlook  for  oats  was  less  promising  in  the  Dakotas,  Ne))raska,  northern  Minne- 
sota, Missouri,  and  southern  Illinois,  but  in  Wisconsin  and  Kansas,  on  uplands  in 

Iowa,  ami  in  northern  Illinois  a  good  crop  was  i)rondsed.  An  im[)rovement  was 
reported  from  Michigan,  the  Ohio  Valley,  and  Middle  Atlantic  States. 

Cotton  continued  suuill,  but  its  general  condition  was  somewhat  improved.  Cultiva- 
tion made  good  progiess,  and  fields  were  clean,  except  in  i)ortions  of  the  eastern 

districts.  In  Texas  i)lants  were  healthy  and  made  rapid  growth,  but  the  crop  waii 
two  or  three  weeks  late.  Boll  weevils  were  spreading  in  Texas,  but  so  far  had  done 
little  injury.     Lice  caused  damage  to  cotton  in  the  Carolinas,  Arkansas,  and  Missouri. 

In  New  England  tobacco  needed  warmth  and  sunshine,  but  elsewhere  this  crop 
made  favorable  progress,  except  in  North  Carolina  and  portions  of  Virginia,  a 
nuiiked  improvement  being  reported  from  Pennsylvania  and  New  Jersey.  Trans- 

planting was  about  finished. 
Ivains  caused  a  marked  improvement  in  grass  in  New  England  and  the  Middle 

Atlantic  States,  but  a  light  crop  was  promised  in  these  districts  and  also  in  the  u]){)er 
Ohio  Valley.     A  good  croj)  was  being  secured  in  the  central  valleys. 

June  29. — Throughout  the  central  valleys,  Lake  region,  Atlantic  coast  district^^and 
the  northern  portions  of  the  Southern  States  the  week  was  decidedly  cool  and  the 
Atlantic  coast  and  east  Gulf  districts  suffered  from  continuous  rains.  While  too 

cool  for  rapid  growth,  crops  advanced  favorably  in  the  central  valleys,  where  the  gen- 
eral absence  of  iieavy  rains  was  favorable  for  cultivation  and  harvesting.  Warmth 

and  sunshine  were  greatly  needed  in  the  Atlantic  coast  and  east  Gulf  districts. 
Drought  conditions  in  South  Dakota  were  largely  relieved,  but  continued  with  dam- 

aging effects  in  North  Dakota  and  northern  Minnesota.  Ilaiu  wai5  needed  in  the 
central  portion  of  Washington,  while  work  was  interrupted  by  rains  in  western 
Oregon;  elsewhere  on  the  Pacific  coast  the  conditions  were  generally  favorable. 

Further  improvement  in  the  condition  of  corn  was  generally  reported,  and  while 
the  crop  continued  late  it  made  good  growth  over  the  western  portion  of  the  corn 
belt,  the  condition  of  the  crop  in  Iowa  at  this  time  closely  approximating  the  average. 
In  the  Middle  Atlantic  States  corn  made  slow  growth,  was  very  backward,  and  much 
in  need  of  cultivation. 

Except  over  local  areas  the  conditions  were  very  favorable  for  winter  wheat  harvest 
in  the  central  \  alleys,  but  this  work  was  interrupted  by  rains  in  the  Middle  Atlantic 
States.  A  marked  improvement  in  the  condition  of  winter  wheat  was  reported  from 
New  York  and  Michigan,  and  the  crop  was  maturing  rapidly  and  in  good  condition 
in  Nebraska.  In  North  Dakota  there  was  a  decidetl  deterioration  in  the  condition  of 

spring  wheat  as  a  result  of  drought,  which  also  proved  damaging  in  portions  of  South 
Dakota  and  northern  Minnesota.  Generally,  however,  in  South  Dakota  and  on 
ii[)lands  in  southern  Minnesota  the  crop  was  in  thrifty  condition,  and  it  continued 
promising  in  Wisconsin,  Iowa,  and  Nebraska.  A  decided  improvement  was  reported 
from  Washington  and  Oregon,  except  in  central  Washington,  where  drought  caused 
injury. 

Except  in  North  Dakota  and  i^ortions  of  South  Dakota,  Minnesota,  and  the  upper 
Ohio  Valley,  the  oats  crop  advanced  very  favorably,  and  harvesting  was  in  progress  as 
far  north  as  southern  Missouri. 

The  condition  of  cotton  was  very  generally  improved  throughout  the  belt,  but  the 
crop  continued  late  and  was  suffering  for  cultivation  in  the  eastern  districts,  where 
Ipw  night  temperatures  checked  growth.  Lice  and  rust  caused  injury  in  North 
Carolina  and  Missouri,  and  in  Texas  boll-weevils  were  spreading  and  becoming  more 
injurious.     The  crop  also  suffered  for  cultivation  in  portions  of  Louisiana  and  central 
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and  nortlioru  'IVxas.  Simsliiiir  ;iii(l  Ih-mI  were  '^cimm jill y  needed,  cHpeciulIy  in  tlio iHMitial  Mild  eiiMtern  dislricl.H. 

In  the  tobacco  district-s  the  weather  conditions  were  very  l:i\'oial)l('  t"oi-  lliiHcrop, which,  h(»wevei,  was  in  need  of  cidlivation  in  Maryhmd. 
1  lar\ cslin'j:  of  a  liru^  crop  of  hay  nv:ih  in  progress  in  llu^  ctaitral  valleyH,  and  the 

condition  oi  ̂ ra^ssc.s  in  the  Middle  Athiiitic  Stat«>M  and  New  lliit^land  was  much 
improved. 

IIAKVEST  OK  WINTKK  WHliAT,   OAT8,    AM)  MAY — IMPJtOVKMENT   IN  CORN   AM)  t  OTION. 

Jul}/  C. — This  week  was  the  nioHl  favorable  of  the  Bcaflon  to  date,  giving  ample 
and  mnch  luvded  lu'at  in  all  districts  east  of  the  Rocky  Monntains.  Dronj^ht  in  the 
northeiii  portion  of  the  spring  wheat  leuion  was  relieved,  bnt  need  of  lain  was  bej^in- 
nin^  to  be  fi^lt  in  the  Ohio  Valley,  portions  of  the  central  (inlf  Slates,  and  in  western 
Texa^s,  In  the  central  and  northern  Rocky  Mountain  districts  and  on  the  north 
Racilic  coast  it  was  too  cool,  frost,  more  or  less  damaging,  occurring  from  the  2d  to 
the  4th  in  Idaiio,  Wyonung,  and  Utah. 

Under  the  very  favoiable  temperature  conditions  corn  advanced  rapidly  in  the 
central  valleys  and  was  greatly  im{)roved  and  generally  well  cultivated.  In  the 
northern  portion  of  the  Middle  Atlantic  Staters  and  in  the  upper  Ohio  Valley,  Lake 
region,  and  the  Dakotas  the  cnjp  continued  backward,  but  was  improving,  th(jugh 
needing  cultivation  in  many  parts  of  these  districts.  In  the  .Southern  Stat€^s  corn 
was  largely  laid  by,  an  unusually  fine  crop  being  practically  assured  in  the  west  Oulf 
districts. 

Harvesting  of  winter  wheat  progressed  under  favorable  conditions  and  was  nearly 
comi)leted  in  portions  of  the  central  districts.  Thrashing  was  in  general  progress, 
with  yields  lighter  than  anticipated  in  nearly  all  districts.  Winter  wheat  was  ripen- 

ing on  the  north  Pacific  coast,  the  crop  being  practically  safe  in  Washington.  High 
winds  and  excessive  heat  caused  injury  in  C'alifornia  in  some  sections,  but  excellent 
yields  were  rei)orted  from  the  southern  part  of  the  State.  Early  spring  wheat 
sustained  permanent  injury  in  portions  of  North  Dakota-  and  nortliern  Minnesota 
from  drought,  which  was  broken  by  abundant  rains  that  were  of  great  benefit  to  the 
late  crop.  In  southern  Minnesota  and  parts  of  South  Dakota  lodging  and  rust  were 
reported.  In  Wisconsin,  Iowa,  Nebraska,  and  Kansas,  and  on  the  north  Pacific 
coast  the  crop  progressed  satisfactorily. 

The  outlook  for  oats  in  Minnesota  and  South  Dakota  was  improved,  and  the  cro[) 
continued  generally  promising  in  the  States  of  the  Missouri  and  upper  Mississippi 
valleys.  A  light  crop,  however,  was  indicated  in  the  Ohio  Valley  and  portions  of 
Illinois  and  southern  Missouri. 

Cotton  made  ra[)id  growth  throughout  the  cotton  belt,  an  improvement  being 
shown  in  all  districts,  the  reports  from  the  Garolinas  and  Georgia  indicating  the 
most  decided  advance.  Wet  weather,  however,  was  unfavorable  in  portions  of 
Louisiana  and  Texas,  where  the  crop  was  grassy,  being  quite  foul  in  northern  Texas, 
in  which  State  boll-weevils  were  causing  considerable  damage  and  continued  to 
increase. 

In  the  most  imj)ortant  tobacco  States  tobacco  made  fine  growth,  the  condition  of 
the  croj)  being  very  promising,  except  in  southwestern  Ohio,  where  rain  was  needed, 
and  in  Pennsylvania,  where  slow  growth  was  reported. 

The  outlook  for  apples  appeared  somewhat  more  promising  in  the  Ohio  Valley 
and  portions  of  the  Middle  Atlantic  States,  and  fair  to  good  crops  were  indicated  iii 
Michigan,  Tennessee,  and  Iowa.  Poor  prospects  were  reported  from  Arkansas,  Mis- 

souri, Illinois,  and  W^est  Virginia,  and  in  New  York  tli"e  outlook  was  less  favorable. 

CO.MPLETION    OV    WINTER    WUEAT    IIARVRST    IN    CENTRAL    VALLEYS. 

July  13. — The  temperature  during  this  week  was  very  favorable  in  all  districts 
east  of  the  Rocky  Mountains  and  also  on  the  Pacific  coast,  but  in  the  northern 
Rocky  Mountain  and  middle  Plateau  regions  it  was  too  cool,  with  frosts  in  exposed 
places  on  the  7th  and  8th.  Portions  of  the  lower  Ohio  and  central  Mississippi  val- 

leys, southern  Florida,  western  Texas,  northern  Minnesota,  and  the  southern  Ivocky 
Mountain  districts  were  in  need  of  rain,  but  i'lsewhere  there  was  ample  moisture, 
northern  Iowa,  .southern  Minnesota,  and  portions  of  the  South  Atlantic  and  east 
Oulf  Staters  having  suffered  from  excessive  rains. 

Cbrn  everywhere  made  splendid  growth  and  was  much  improved,  though  generally 
backward,  and  in  |)ortionsof  the  upi>erOhio  Valley  and  Middle  Atlantic  States  it  was 
weedy.  The  early  j)lanted  was  in  tassel  in  the  more  northerly  districts,  and  a  con- 

siderable part  of  the  crop  had  received  final  cultivation. 
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The  week  was  very  favorable  tor  harvesting  winter  wheat,  which  vv<jrii  was  very 
largely  eoiupleted,  except  in  the  more  northerly  Hections.  Thrashing  made  goo«l 

progress,  the  reports  generally  indii-ating  liglit  yields.  A  feature  of  the  reports 
respecting  winter  wheat  was  the  entire  absence  of  injury  to  grain  in  stack  and  shock. 
In  northern  Minnesota  anil  North  Dakota  spring  wheat  was  thin  and  hea<ling  short, 
and  lodging  was  reported  from  portions  of  soutliern  Minnesota  arul  South  Dakota, 
while  rust  was  rept>rted  from  the  last-named  State  and  Iowa.  Jn  Kansas,  Wisconsin, 
and  the  southern  i»art  of  "-outh  Dakota  spring  wheat  headed  well,  and  very  favorable 
reports  were  received  from  Washington  and  Oregon. 

Ctmsiderable  rust  in  oats  was  rei)orted  from  Iowa,  Missouri,  and  Illinois,  and  lodg- 
ing from  South  Dakota  and  southern  Minnesota.  In  North  Dakota  and  northern 

Minnesota  the  crop  was  thin  and  heading  short,  but  in  Nebraska,  Wisconsin,  Mich- 
igan, and  Pennsylvania  it  continued  promising.  Harvest  was  in  general  progress  in 

the  central  valleys,  good  yields  being  reported  from  Missouri,  Nebraska,  Kansas,  and 
Oklahoma,  but  light  yields  from  the  States  of  the  Ohio  Valley. 
Throughout  the  cotton  belt  there  was  a  general  improvement  in  cotton,  which 

made  vigorous  and  healthy  growth.  There  was,  however,  very  general  complaint  of 
grassy  fields  in  the  coast  districts  of  the  eastern  section  and  in  Texas,  the  crop  being 
in  a  better  state  of  cultivation  in  Mississippi  and  over  the  northern  portion  of  the 
central  districts. 

The  general  outlook  for  tobacco  was  very  promising,  the  least  favorable  reports 
being  received  from  Ohio,  where,  however,  the  crop  was  doing  fairly  well. 

Haying  was  delayed  by  rains  in  Iowa,  Wisconsin,  and  southern  Minnesota,  but 
elsewhere  this  work  made  excellent  progress. 

July  SO. — While  the  temperature  in  the  central  valleys,  Lake  region,  and  Atlantic 
coast  districts  averaged  considerably  below  normal,  no  unfavorable  effects  from  cool 
weather  were  apparent,  except  in  portions  of  the  Middle  and  South  Atlantic  States, 
where  growth  was  checked  to  some  extent.  The  need  of  rain  continued  in  portions 
of  the  lower  Ohio  and  central  Mississippi  valleys.  North  Dakota,  northern  Minnesota, 
and  western  Texas,  and  was  beginning  to  be  felt  in  the  central  Gulf  States,  Oklahoma, 
southwestern  Kansas,  and  portions  of  the  Carolinas.  Local  storms,  in  places  accom- 
I)anied  by  hail,  proved  damaging  in  the  upper  Missouri,  upper  Mississippi,  and  Ohio 
valleys,  and  Lake  region.  Conditions  on  the  Pacific  coast  were  favorable,  although 
light  frosts  caused  slight  damage  in  Washington  during  the  early  part  of  the  week. 

Corn  advanced  favorably  in  all  districts,  but  in  the  principal  corn  States  it  was 
variable  as  to  size  and  condition,  being  generally  small,  especially  in  the  central  and 
eastern  districts  of  the  corn  belt.  As  a  rule  the  crop  was  in  a  good  state  of  cultivation, 
except  in  the  upper  Ohio  Valley  and  Middle  Atlantic  States.  In  portions  of  Indiana, 
Missouri,  southwestern  Kansas,  Arkansas,  Oklahoma,  and  Texas  corn  was  in  need 
of  rain  to  a  greater  or  less  extent.  High  winds  flattened  considerable  corn  in  the 
Lake  region  on  the  17th  and  18th. 

The  weather  conditions  were  favorable  for  thrashing,  which  work  was  in  general 
progress.  The  reports  respecting  spring  wheat  were  not  favorable.  The  late  sown 
in  the  Red  River  Valley,  in  Minnesota,  was  believed  to  be  beyond  recovery,  while 
heavy  rains  kept  the  lowlands  in  the  southern  portion  of  the  State  flooded  and 
caused  lodging  in  the  uplands.  Rains  in  southeast  and  extreme  northeast  portions 
of  North  Dakota  improved  the  crop,  and  in  South  Dakota  spring  wheat  was  filling 
well,  except  in  the  southeast  portion,  and  in  Iowa,  where  it  was  unfavorably  affected 
by  rust.  In  Wisconsin  and  Nebraska  and  on  the  north  Pacific  coast  more  favorable 
reports  were  received. 

Much  rust  in  oats  was  reported  from  the  States  of  the  Ohio  and  upper  Mississippi 
valleys  and  Lake  region,  and  upon  the  whole  the  condition  of  the  crop  was  below 
{)revious  anticipations.     Harvest  was  in  general  progress. 

Further  improvement  in  the  condition  of  cotton  was  general  throughout  the  cotton 
belt,  although  it  was  grassy  over  a  large  part  of  the  eastern  districts.  Cool  nights 
were  somewhat  detrimental  in  the  Carolinas,  and  need  of  rain  was  beginning  to  be 
felt  in  Oklahoma.  While  rapid  growth  was  reported  from  nearly  all  districts,  the 
crop  continued  late,  thougli  well  cultivated  in  the  central  and  western  districts. 

The  tobacco  crop  was  in  need  of  rain  in  portions  of  Kentucky  and  Ohio,  and  sus- 
tained some  damage  from  high  winds  an*l  heavy  rains  in  Wisconsin,  but  elsewhere 

the  outlook  was  promising. 
Haying  continued  under  favorable  conditions  in  the  lower  Missouri  and  upper 

Mississippi  valleys  and  Lake  region,  where  an  excellent  crop  was  being  secured.  In 
the  Ohio  Valley  and  Middle  Atlantic  States  the  yield  was  better  than  was  expected. 
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DICsriUCI  IVK    M/CAI,    hTOKMS. 

J>ihi'37. — Tli(»  tomporaturc  (luring;  tliiH  week  in  tlio  districts  oast  of  tlic  Konky 
Mountains  was  favoraMc,  t'xct'jit  in  New  lOn^land,  wlicri^  it  was  too  criol,  hiit  the 
n(H'<l  of  rain  was  (piito  ̂ 'iMirrally  felt  in  tlio  central  vjiIIcvh  and  Sontlicrn  StatcH. 
Destrnetivo  local  storms  (u'cnrrcd  in  Minnesota,  MiHsonri,  and  in  tlu;  northern  por- 

tion of  the  Middle  Atlantic  States.  In  California  tlic  week  was  abnormally  cool, 
bnt  otherwise  favorable. 

()v(M'  th(»  northern  portion  of  the  corn  belt  the  corn  crop  mad(^  ̂ ood  progress,  and 
elsewhere  fair  ad\ance  was  reported,  }>nt  th(»  crop  was  in  ̂ 'eneral  need  of  rain  in  the 
central  and  sonthi'rn  portions  of  the  jirincipal  corn  States.  While  no  seri<»iis  injury 
bad  yet  resnltcd  from  drought  the  crop  was  threatened  in  jiortions  of  Kansas, 
(>klahoma,  and  iVIissonri. 

Some  winter  wheat  remained  to  be  harvested  in  the  northern  portion  of  the  Middle 
Atlantic  States  and  the  !.ake  region.  While  light  yields  were  generally  indicated,  the 
crop  was  seen  red  and  was  being  thrashed  nnder  exceptionally  favorable  conditions, 
that  in  shock  and  stack  liaving  wholly  eHca|)ed  injnry  from  moisture,  which  was 
(jnite  wid(\>^pread  in  the  j)revious  year.  The  condition  of  spring  wheat  coiitinued 
unfavorable,  eppe<'ially  over  the  northern  portion  of  the  s[>ring-wheat  region.  An 
improvement,  however,  in  the  crop  on  fall-plowed  lands  in  northern  Minnesota  was 
reported,  but  the  late  sown  was  poor,  rust  being  prevalent  in  southern  Minnesota 
and  South  Dakota.  In  North  Dakota  the  heads  were  filling  fairly  well,  but  a  poor 
crop  was  indicated. 

Oats  harvest  progressed  rapidly  and  favorably.  In  Illinois,  Missouri,  and  Kansas 
the  yields  were  lighter  than  were  expected,  but  in  low^a  the  results  were  more 
favorable. 

While  there  was  an  improvement  in  cotton,  its  advance  was  apparently  less  decided 
than  in  the  previous  week,  especially  in  the  central  and  portions  of  the  western 
districts,  wtieiv  rain  was  generally  needed.  Good  growth  was  reported  from  nearly 

all  'districts,  bnt  the  plant  continued  small  and  was  from  two  to  four  weeks  late. 
Tocacco  needed  rain  in  portions  of  A^irginia,  North  Carolina,  and  Kentucky,  but 

was  mos*''''  doing  well  elsewhere. 
Rains  in.  ired  hay  in  New  England  and  the  northern  portion  of  the  Middle  Atlantic 

States,  but  where  unfinished  elsewhere  haying  progressed  satisfactorily,  a  fine  crop 
of  excellent  quality  having  been  secured  in  the  central  valleys. 

COOL   WEATHER   CHECKS    MATURITY    OF   CROPS. 

AugiL^t  S. — Throughout  the  northern  portions  of  the  country,  from  New  England 
to  the  north  Pacific  coast,  the  temperature  was  too  low  for  best  results,  light  frosts 
occurring  in  North  Dakota;  but  in  the  Southern  States  it  was  more  favorable,  although 
clear  and  warmer  weather  was  needed  in  the  west  Gulf  districts.  Portions  of  the 
South  Atlantic  and  east  Gulf  States  and  the  central  and  lower  Mississippi  valleys 
needed  rain,  but  elsewhere  east  of  the  Rocky  Mountains  rains  were  ample,  being 
excessively  heavy  in  central  and  northeastern  Texas,  in  the  eastern  portions  of 
Nebraska  and  Kansas,  and  over  areas  in  the  Ohio  Valley  and  east  Gulf  States.  It 
had  become  very  dry  in  the  central  and  southern  Rocky  Mountain  districts. 

Corn  improved  generally,  especially  in  Iowa,  Nebraska,  Kansas,  and  portions  of 
Illinois,  and  the  Lake  region,  the  least  favorable  reports  being  received  from  Missouri 
and  the  Ohio  Valley  States,  but  the  crop  continued  late. 

Tiirashing  of  winter  wheat  continued  under  favorable  conditions,  harvesting  having 
been  finished,  except  in  portions  of  New  York  and  Michigan  and  on  the  Pacific 
coast,  with  disappointing  yields.  General  rains  in  the  spring-wheat  region  of  the 
upper  Missouri  and  Red  River  of  the  North  valleys  checked  the  ripening  of  spring 
wheat  and  caused  V)etter  filling  of  the  heads.  Harvesting  wa.*^  in  progress,  some  of 
the  early  sown  being  cut  in  the  northern  portion,  but  was  delayed  by  rains  in  South 
Dakota  and  Nebraska.  Harvest  was.alsf)  in  progress  in  Oregon  with  light  yield,  but 
of  excellent  (jualitv.  In  AVashington  the  crop  was  maturing  slowlv,  but  was  filling 
well. 

The  imjtrovement  noted  in  the  previous  week  in  cotton  continued  generally 
throughout  the  c<Aton  belt.  It  was  fruiting  well,  although  too  rank  growth  in  por- 

tions of  the  central  and  western  districts,  and  shedding  on  sandy  lands  in  the  Caro- 
linas  was  reported.  Rains  were  detrimental  in  the  central  and  southwestern  portions 
of  the  cotton  area  in  Texas,  but  were  l)eneficial  in  the  northern  portion,  while  boll- 
weevils  appeared  more  destructive  in  a  few  of  the  southwestern  counties.  Clear, 
warm  weather  was  needed  in  Louisiana  and  Texas. 
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Tolmcco  needed  rain  iii  ixjttioiiH  of  the  Ohio  VaUey  and  Virginia,  but  the  general 

condition  ol"  the  crop  vva.s  promising.  Kainn  eauHed  injury  to  hay  in  Texan,  New 
Yolk,  and  Miehigan,  anil  delayed  liaying  in  South  Dakota  and  New  Kngiand;  elHo- 
where  this  work  progressed  under  favorable  eonthtioius. 

Au(/ust  10. — Tlie  northern  districts  east  of  the  liocky  Mountains,  as  in  the  preced- 
ing week,  exj>erienced  teinperatures  too  low  for  rapid  growth  and  niatuiity  of  croj>H, 

but  elsewhere  the  tein})erature  was  very  favorable.  The  rains  were  gi-nc^ral  and  well 
distributed  as  a  whole,  but  limited  areas  in  the  South  Atlantic  and  <iull  States  and 
portions  of  the  upper  Ohio  and  lower  Missouri  valleys  continued  to  suffer  from 
di\>ught.  Tlie  west  Ciulf  coast  districts  and  southeast  Minnesota  suffered  from  exccH- 
sive  rains,  and  cloudy,  rainy  weather  was  unfavorable  for  farm  work  in  New  lOngland 
and  the  Middle  Atlantic  States.  The  weather  conditions  on  the  Tacitic  coa.^t  were 
favorable,  especially  for  harvesting  in  Oregon  and  Washington. 

Corn  made  favorable  progress  in  tlie  central  and  western  portions  of  tlni  corn  belt, 
but  in  the  upi)er  Ohio  Valley  and  Middle  Atlantic  States  the  outlook  was  less  promis- 

ing. While  a  marked  improvement  in  corn  ocx-urred  in  the  States  of  the  Missouri 
and  upper  Mississippi  valleys,  in  the  nK>re  northerly  portions  of  these  States  the  crop 
was  in  need  of  warmth. 

Kains  checked  somewhat  the  progress  of  spring  wheat  harvest,  which,  however, 
was  now  general  throughout  the  spring  wheat  region.  In  North  Dakota  the  weather 
was  favorable  for  the  development  of  late  grain,  while  in  southern  Minnesota  rust, 
fly,  and  chinch  bugs  seriously  affected  the  croj). 

Oat  harvest  was  nearly  finished  except  in  New  York,  where  it  had  ju.st  begun. 
The  reports  generally  indicated  that  yields  were  disajjpointing. 

(ienerally  cotton  made  favorable  progress,  but  continued  unusually  late.  Some 
conjj)laints  of  rust  were  received  from  South  Carolina,  Florida,  and  Mississi})pi,  but 
as  a  rule  very  little  complaint  of  rust  or  shedding  was  reported.  The  crop  made 
good  growth  throughout  the  belt  and  was  generally  well  fruited.  No  picking  was 
rei)orted. 

KXTKKMKS    OK    WIO.KTIIKU    CONOITIONS — COTTON    I'lCKINc;    BEGINS. 

August  17. — This  was  the  third  consecutive  week  of  abnormally  cool  weather  in 
the  northern  districts  east  of  the  Kocky  Mountains,  where  warmth  was  greatly 
needed  for  maturing  crops.  More  favorable  temperature  conditions  prevailed  in  the 
Southern  States,  although  in  the  notthern  portion  of  the  central  (lulf  districts  warmer 
weather  would  have  been  better.  A  large  i)art  of  the  Missouri  Valley,  and  portions 
of  the  valleys  of  the  uj)per  Mississippi  and  the  Red  lliver  of  the  North  suffered  from 
excessive  moisture,  while  drought  i)revailed  in  the  central  and  upper  j)ortions  of  the 
Ohio  Valley,  central  and  southern  Texas,  and  in  portions  of  Florida  and  Oklahoma. 
Kain  was  also  needed  on  the  North  Pacific  coast,  where  favorable  temperature  pre- 

vailed, but  in  California  it  was  rather  cool  for  fruit  drying. 
Throughout  the  northern  and  eastern  portions  of  the  corn  belt  the  weather  was 

too  cool  for  maturing  corn,  which  was  unusually  late.  The  crop,  however,  generally 
improved,  especially  in  the  central  and  western  districts,  the  outlook  being  very 
pronusing  in  Kansas,  where  early  corn  was  about  made  in  the  southern  part  of  the 
State.  In  the  northwestern  portions  of  the  corn  belt,  including  Nebiaska,  Iowa, 
Wisconsin,  and  portions  of  Missouri  and  Illinois,  there  was  urgent  need  of  warmth 
and  for  the  most  i)art  of  sunshine. 

Rains  further  checked  the  i)rogress  of  spring  wheat  harvest  in  the  Dakotas  and 
Mimiesota,  but  this  work  was  nearly  completed  in  the  southern  portion  of  the  spring 
wheat  region.  Thrashing  had  conunenced,  but  rains  prevented  rapid  j^rogress,  and 
some  injury  to  grain  in  shock  was  reported.  In  the  central  and  northeiii  Rocky 
Mountain  and  North  Pacific:  coast  districts  spring  wheat  harvest  was  in  progress 
under  very  favorable  conditions. 

Oats  in  shock  and  stack  were  injured  by  wet  weather  in  |)ortions  of  the  Missouri 
and  upper  Mississippi  valleys,  where  thrashing  made  slow  progress;  elsewhere  thrash- 

ing continued  uninterruptedly. 
Cotton  made  rapid  growth  throughout  the  cotton  belt,  and  in  portions  of  the  cen- 

tral and  western  districts  and  in  eastern  North  Carolina  complaint  of  too  rapid  growth 
was  quite  general;  rust  and  shedding  being  also  reported  in  the  central  and  eastern 
districts,  while  heavy  rains  caused  injury  in  portions  of  North  Carolina,  Alabama, 
Louisiana,  and  Arkansas.  Boll-weevils  were  increasing  in  the  southwestern  and  south- 
central  cotton  counties  of  Texas,  and  bollworms  were  appearing  in  northern  Texas, 
but  as  yet  the  latter  had  caused  little  damage.  Early  cotton  was  now  opening,  and 
a  little  picking  had  been  done  in  South  Carolina,  Florida,  and  Texas. 

Cool  weather  affected  tobacco  unfavorably  in  Kentucky,  Pennsylvania,  and  New 
England,  and  drought  caused  further  injury  in  Ohio;  elsewhere  the  crop  made  satis- 
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fuftiuy  |)n)j^ri\s.s,  iiittiiiLj  Ikmiii?  in  pro^rosH  hi  iMaryiiintl,  Oliio,  Kcniink  \  ,  W'iscoiihin, and  New  Ku^laml. 

i)AMAt;i:   I*)  'n:xA.s  corroN   iiv   H()i,i,-\vi:i:vii-.s    -coun  cdi'iiNd   nwiiNH. 

August  :?4- — While  {OMiphiiiit.s  of  rool  iii^htM,  (liifiii^  (lie  curly  pHii  of  IhiH  week, 
wiM(M"('ciMVi>(l  fioni  (lie  States  of  tlu^  (•(Mitral  MiH.siHsi|>pi  iiiid  Ohio  valleyH,  the  tciii- 
j>('ratiii(M-()ii(litionM  (hroiii^hoiit.  the  count  ly  as  a  whole  \vcr(»  very  favorable,  tlu?  iipjx^r 
Missouii  and  upper  Mississippi  \alleys,  Lake  re^'ion,  and  Iio(tky  Mountain  districtn, 
the  j4r(niter  part  of  which  ha<l  suffered  from  ahncjrnially  low  teni|)eratureH  for  several 

weeks,  reeeivinj^  more  than  normal  heat.  I'ortion.s  of  the  South  Atlantic;  Stat^H 
experienced  heavy  rains,  whih?  the  {)hi(»  Valley,  the  ̂ 'reater  part  of  TexaH,  and  the 
Kocky  Mountain  and  Pacific;  coast  districts  were  suffeiin^;  from  dcon<;ht.  Th(;re  waH 
Home  dauulue  in  the  northern  portion  of  the  Middle  Atlantic  States  by  local  HtonriH 
on  the  h)th. 

On  t!u;  whole  the  c()rn  crop  made  favorable  prot;r(\'^s,  especially  over  the  (;entral 
and  wcjilern  portions  of  the  corn  belt,  the  most  decided  advance  bein^  re])ort(Ml  from 
Nei)raska  and  Kansas.  In  the  upper  Ohio  Valley  corn  suffered  seriously  for  rain, 
which  wan  also  needed  in  portions  of  Illinois  and  Missouri,  and  nmch  of  the  late 
croj)  in  Iowa  was  threatened  by  drought.  At  this  time  the  reports  indicated  that 
earl\'  corn  would  be  safe  from  frost  by  Sei)tend)er  15  to  October  1,  and  late  corn  by 
C)ctober  1  to  15. 

Con.siderable  spring  wheat  remained  to  be  cut  in  North  Dakota,  but  harvesting  was 
practically  linished  elsewhere  in  the  spring-wheat  region,  and  thrashing  was  in 
progress.  In  southern  Minnesota  much  grain  in  shock  was  damp.  In  South  Dakota, 
Nebra.ska,  and  Kansas  the  weather  was  highly  favorable  for  stacking  and  tlira.shing. 
Harvest  wius  nearly  luiished  in  Oregon,  and  advanced  rapidly  in  Washington,  the 
grain  I)eing  of  superior  quality. 

Cotton  suffered  materially  from  heavy  rains  and  lack  of  sunshine  over  a  large  part 
of  the  central  and  eastern  districts  of  the  cotton  region,  where,  as  in  the  previous 

week,  rapid  growth,  and,  in  some  localities,  too  much  stalk,  excessive  shc-dding,  and 
rust  were  reported.  The  plant,  however,  was  generally  well  fruited  throughout  the 
belt.  In  Texas  the  boll-weevils  were  doing  much  damage,  except  in  the  northern 
counties,  and  bollworms  were  more  numerous  and  destructive.  A  little  picking  had 
been  done  throughout  the  southern  portions  of  tiie  belt,  but  this  work  was  not  yet 
general. 

COTTON    PICKING    (GENERAL. 

Aupusf  31. — In  the  northern  districts  eastward  of  the  Rocky  Mountains  this  week 
was  abnormally  cool  with  excessive  rainfall,  except  over  a  few  limited  areas.  In  the 
Southern  States  and  over  the  southern  portions  of  the  central  valleys  and  Middle 
Atlantic  States  the  temperature  averaged  above  the  normal  and  was  generally 
favorable  for  the  advance  of  crops,  although  portions  of  the  South  Atlantic  and  east 
Gulf  districts  suffered  from  excessive  heat.  Portions  of  t^he  South  Atlantic  and  east 
Gulf  States,  and  of  Tennessee,  southern  Missouri,  Arkansas,  and  western  Texas  were 
in  need  of  rain,  while  heavy  rains  in  the  Missouri  Valley  and  Lake  region  delayed 
work,  cau.sed  injury  to  grain  in  shock,  and  retarded  the  maturity  of  crops.  Showers 
in  the  nortii  Pacific  coast  States  were  highly  beneficial. 

Over  the  northern  portion  of  the  corn  belt  cool,  wet  weather  was  very  unfavorable 
for  the  advance  oi  corn,  which  was  urgently  in  need  of  warm,  dry  weather.  More 
favorable  conditions  prevailed  over  the  southern  portion  of  the  corn  belt,  where  the 
crop  made  good  progress.  The  outlook  in  the  upper  Ohio  Valley,  where  corn  had 
suffered  seriously  from  drought,  was  greatly  improved  by  rain.s.  (kitting  was  in 
progress  in  the  southern  portions  of  Kansas  and  Missouri. 

Harvest  of  spring  wheat  WiW  finished,  exce{)t  in  the  northern  Kocky  Mountain 
States  and  on  the  north  Pacific  coast,  where  rains  delayed  its  completion.  In  the 
Dakotas,  Nebnuska,  Minnesota,  and  Wi.sconsin  stacking  and  thrashing  were  seriously 
interrupted  and  considerable  damage  was  cau.sed  by  excessive  moi.sture. 

While  there  was  some  improvement  in  cotton,  mainly  in  portions  of  the  central 
districts,  the  crop  as  a  whole  suffered  deterioration,  rust  and  shedding  being  very 
general  throughout  the  belt,  and  premature  o{)ening  in  .some  of  the  eastern  districts, 
where  excessive  heat  also  proved  unfavorable.  In  Texas  there  was  much  .^bedding; 
an<l  while  bollworms  were  disaj>|>earing  and  the  crop  was  more  |)romisin^  in  the 
northern  counties,  the  boll-weevds  continued  very  destructive  in  the  southwestern, 
central,  and  eastern  portions.  Picking  \> as  now  general  throuuhout  the  southern 
districts  of  the  cotton  belt. 
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DKOl'liHT     IS     sol'THEKN     «TATK« — DETEKlOKATlON    OF    COTTON  —  HEAVY    KAINM    IN    Bl'KlN(i- 

WHEAT    REGION — BLIGHT    AND    HOT    IN    TOTATOEH. 

September  7. — Ther  weather  conditions  of  this  week  were  generally  favorable  in  the 
Lake  region  aiul  from  the  upper  MiHwisnippi  and  Mi.ssonri  valleys  went  ward  to  the 
Kocky  MountainH,  in  New  York  and  New  England,  |)ortions  of  the  Middle  Atlantic 
8tates,  and  in  Florida,  but  in  the  Ohio  and  lower  MinwisHippi  valleys,  and  generallv 
throughout  the  Southern  States,  drought  i»revailed,  in  some  sections  becoming  seri- 

ous, retarding  growth  and  maturity  and  causing  c(jnsiderable  injury  to  crops.  Rain 
was  needed  in  Oklahoma  and  the  southern  plateau  region. 

Early  corn  matured  rapidly,  some  fields  being  safe  from  frost,  and  cutting  was 
progressing  in  southern  and  central  sections  of  the  corn  belt.  Late  corn  advance<l 
satisfactorily  generally  in  the  great  corn  States,  excei)t  Iowa,  and  under  favorable 
conditions  the  bulk  of  the  crop  promised  to  be  safe  in  two  or  three  weeks. 

Complaints  of  rust  and  siiedding  were  general  throughout  the  cotton  belt,  and  as 
a  result  the  condition  of  cotton  deteriorated.  It  opened  iai)idly,  in  some  sections 
prematurely,  and  j)iiking  became  general  in  all  districts.  Favorable  rei)Orts  were 
received  from  North  Carolina,  Oklahoma,  and  i)ortions  of  South  Carolina  and  Mis- 

sissippi, prospects  being  good  for  a  top  crop  in  the  Urst-named  State.  In  Texas, 
while  the  bollworms  had  mostly  disappeared,  boll-weevils  continued  destructive  and 
were  puncturing  nearly  all  new  forms  in  the  southwestern,  central,  and  eastern  sec- 

tions. The  crop  also  suffered  from  drought  in  the  northern  and  western  portions  of 
Texas. 

September  14- — This  week  was  excessively  wet  in  the  Missouri  and  upper  Missis- 
sippi valleys  and  upper  Lake  region,  while  drought  conditions  over  the  greater  part 

of  the  Southern  States  and  Ohio  Valley  became  more  serious.  The  temperature 
conditions  in  the  central  valleys  and  Atlantic  coast  districts  were  highly  favorable, 
but  abnormally  cool  weather  prevailed  in  the  central  and  northern  Rocky  Mountain 
districts  and  upper  Missouri  Valley,  where  thermometer  readings  ranging  from  2° 
to  6°  below  freezing  were  recorded  on  the  18th  and  14th,  with  frosts  more  or  less 
injurious.  Damaging  frosts  also  occurred  in  the  northern  portions  of  New  York  and 
New  England.  The  tropical  hurricane  that  crossed  the  lower  Florida  Peninsula 
on  the  11th  and  12th  was  accompanied  by  torrential  rains  and  winds  of  destructive 
violence.  In  California  the  conditions  were  very  favorable,  but  cool,  wet  weather 
in  Washington  and  Or^egon  delayed  work  and  caused  some  injury  to  grain  in  shock. 

Except  in  Iowa,  northern  Missouri,  and  eastern  Nebraska,  where  excessive  moisture 
prevent/cd  rapid  ripening,  the  corn  crop  made  satisfactory  progress,  the  bulk  of  the 
early  planted  over  the  southern  portion  of  the  belt  being  practically  safe  from  frost. 
In  Iowa,  northern  Missouri,  and  eastern  Nebraska  the  advance  of  the  crop  was  very 
slow.  The  northwest  portion  of  the  corn  belt  was  threatened  with  damage  from 
cold,  the  freezing  temperatures  occurring  in  the  northern  Rocky  Mountain  districts 
having  extended  as  far  eastward  as  the  western  portions  of  the  Dakotas  and  northwest 
Nebraska  on  the  14th  and  15th,  but  no  serious  injury  resulted,  except  in  the  Dakotas. 

Further  delay  in  thrashing  of  spring  wheat  in  the  spring-wheat  region  east  of  the 
Rocky  Mountains  resulted  from  excessive  rains,  and  there  was  considerable  damage 
to  wheat  in  stack  and  shock.  Delay  in  thrashing  and  injury  to  grain  were  also 
reported  from  Washington,  Oregon,  and  Idaho. 

Further  deterioration  in  the  condition  of  cotton  was  very  generally  reported 
throughout  the  cotton  belt.  Shedding  and  rust  were  extensive,  and  quite  general 
complaints  of  premature  opening  were  received  from  the  central  and  eastern  districts. 
The  greater  part  of  the  cotton  belt  was  now  suffering  from  drought,  and  bollworms 
were  destructive  in  localities.  Boll-weevils  continued  to  destroy  nearly  all  new  forms 
in  the  southwestern,  central,  and  eastern  portions  of  the  cotton  area  in  Texas.  Cotton 
opened  fast  in  all  districts  and  picking  progressed  rapidly. 

Blight  and  rot  in  potatoes  in  the  northern  districts  eastward  of  the  Mississippi 
Valley  were  widespread,  causing  a  marked  decline  in  the  condition  of  this  crop. 

SLIGHT    INJURY   TO   LATE    TOBACCO — DROUGHT    IN  OHIO   VALLEY  AND  TENNESSEE — DAMAGE 

TO    CORN    BY    FROSTS. 

September  21. — While  this  week  was  abnormally  cool,  with  general  frosts  through- 
out the  central  valleys  and  as  far  south  as  the  northern  portion  of  the  central  Gulf 

States,  the  damage  was  not  serious,  except  in  the  extreme  western  portions  of 
Kansas  and  Nebraska,  the  Dakotas,  Minnesota,  Wisconsin,  and  New  England.  The 
South  Atlantic  States  suffered  from  excessive  moisture,  while  the  heavy  rains  of  the 
previous  week  over  the  northern  portions  of  the  Missouri  and  upper  Mississippi 
valleys  delayed  thrashing  of  spring  wheat  and  caused  grain  in  shock  to  sprout. 
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Prouj^ht  was  laim-ly  rclirvcd  in  tlic  ciixt  (iuli  Stiitrj^,  but.  ci)!!! jiummI  in  the  Ohio 
Valley,  'I\'inu'>s(M'.  and  tlir  (•ciilral  and  went  (iulf  States.  The  I'aeilic  (oant  Staten 
exjierienced  a  very  t'avorahle  week. 

Notwitlistandin^'  the  oeeurrenee  <if  li;.,'ht  to  heavy  frosls  generally  thronj;lioiit  the 
rorn  belt,  thi'  corn  ('rop  escaped  injury,  except  in  the  western  porti<»ns  (tf  KansaH 

and  Nebraska,  and  in  the  Dakotas,  Min'ncHutH,  and  Wisconsin.  VVhile  i<jw  tempera- 
ture prevented  rapid  rijieninii,  espe<'ially  over  the  western  districts,  the  crop  as  ii 

whole  advanced  favorably,  alth(tu;_'h  tli<'  late  planted  in  the  Ohio  Valley  and  Ten- 
nessee snfferetl  from  drou^dit.  A  large  part  of  the  crop  was  now  safe,  the  bulk  of  the 

unmatnriMl  reipiiring  from  one  to  tw(»  weeks  of  favoraltle  weatluT. 
Mxcejtt  in  portions  of  the  eastern  districts  of  the  cotton  belt,  when^  cotton  picking 

was  interruj>te<l  by  rains,  the  weather  conditions  were  very  favorable  for  gathering 
the  crop,  and  this  work  progressed  raj)idly.  The  prevalence  of  rust,  shedding,  and 
bollworms  was  widespread,  and  tlie  boll  weevils  in  Texas  continued  destructive. 
Premature  opening  in  South  Carolina,  rust  in  Georgia,  and  shedding  in  Alabama 

were  somewhat  checked.  Heavy  rains  injin-ed  the  staple  in  (Jeorgia,  South  Caro- 
lina, and  Florida.     Cotton  opened  raf)idly  in  all  districts. 

Late  tobacco  suffered  from  drought  in  Tennessee  and  Kentucky  and  heavy  rains  in 
North  Carolina,  and  fro.^ts  caused  some  injury  in  Kentucky,  while  damj)  weather 
proved  injurious  to  tobacco  in  barns  in  ̂ Maryland.  Plowing  and  seeding  advanced 
Satisfactorily  except  in  the  Ohio  Valley  and  Tennessee,  where  the  ftoil  was  too  dry, 
and  in  the  northern  portion  of  the  Middle  Atlantic  States,  where  there  wa«  too  much 
rain. 

LKiHT    RAINFALL — FAVORABLE    FOR    MATURIN(i    CORN    AND    PICKING    COTrcjN. 

SeptemUr  l'8. — The  temperature  coiiditions  were  generally  favorable,  although  cool 
nights  were  detrimental  in  the  South  Atlantic,  eastern,  and  central  Oulf  States,  while 
liglit  to  heavy  fro.sts,  for  the  most  i)art  causing  no  serious  injury,  occurred  in  the 
more  northerly  districts  eastward  of  the  upper  Missouri  Valley.  A  marked  feature 
of  the  week  was  the  absence  of  rain,  or  the  occurrence  of  only  very  light  showers 
over  nmch  the  greater  part  of  the  country  east  of  the  Rocky  Mountains,  there  being 
only  a  few  areas  of  comparatively  liir.ited  extent  in  the  upper  Mississippi  Valley, 
Lake  region,  and  the  coast  districts  of  the  Middle  Atlantic  States  and  southern  New 
England  in  which  the  rainfall  exceeded  the  average.  Drought  continued  in  the 
Ohio  Valley  and  with  increased  severity  in  Tennessee  and  the  central  and  west  (lulf 
States.  No  unfavorable  conditions  were  reported  from  the  Pacific  coast,  although 
rq»in  in  southern  California  probably  caused  slight  injury.  Southern  Arizona  and 
southwestern  New  Mexico  received  unusually  heavy  rains  for  that  region,  more 
than  2  inches  being  reported  from  several  stations. 

The  principal  corn  States  experienced  w^eather  conditi<»ns  exceptionally  favorable 
for  maturing  late  corn,  and,  while  frosts  were  quite  general  over  the  central  and  east- 

ern portions  of  the  corn  belt,  no  material  damage  resulted.  At  this  time  X)r<4bably 
less  than  20  i)er  cent  of  the  crop  in  Iowa  was  unmatured,  and  while  the  proporti(^n 
yet  exposed  to  injury  in  South  Dakota,  Minnesota,  and  Wisconsin  was  greater,  the 
immature  promised  to  make  good  feed;  farther  south  only  a  very  small  part  of  the 
crop  was  still  soft.  Cutting  was  general  in  all  sections  and  some  new  corn  marketed 
in  southern  Kansas. 

With  generally  seasonable  temperature  and  practically  no  rain  over  nearly  the 
entire  cotton  belt,  cotton  opened  rapidly  and  picking  was  actively  carried  on,  a  con- 

siderable part  of  the  crop  having  already  been  gathered.  Cool  nights  and  the  very 
general  prevalence  of  drought  in  the  central  and  western  districts  were  detrimental, 
and  rust  and  shedding  continued  to  be  extensively  reported,  although  rust  was  some- 

what less  prevalent  in  Georgia.  On  the  wliole  the  crop  suffered  deterioration, 
especially  in  the  central  and  western  portions  of  the  belt.  In  Texas  the  plant  had 
almost  entirely  ceased  fruiting,  and  in  some  central  counties  was  dying. 

Octohtr  5. — in  all  districts  east  of  the  Kocky  Mountains  the  tempeiature  conditions 

during  this  week  were  high'.y  favorable  for  unmature<l  crops.  The  northern  portions 
of  the  upper  Miss(juri  and  upper  Mississippi  valleys  and  upper  Lake  region,  and  parts 
of  Texas,  Oklah(»ma,  and  Arkansas,  however,  suffered,  from  excessive  raiiis,  while 
severe  drought  continued  in  the  South  Atlantic,  central  and  east  (lulf  States,  and  in 
portions  of  Tennes.see  and  the  Ohio  Valley.  On  the  Pacific  coast  the  week  averaged 
cool,  with  showers  during  the  latter  part,  which,  in  portions  of  California,  were 
unfavorable  for  fruit  drying.  New,  Mexico  and  Arizona  received  additional  and 
beneficial  rains. 

On  the  whole,  the  corn  crojt  experienced  another  very  favorable  week,  although 
the  more  northerly  portions  of  the  corn  belt,  in  which  rains  retarded  maturing  and 
cutting,  would  have  <lone  better  with  less  moisture.     In  Iowa  10  to  15  per  cent  of 
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the  urea  plantt'cl  vvaa  wtill  exiioHcd  in  Home  ineutiure  to  daiiiage  by  heavy  fit^Ht;  ia 
NehruHka,  KaiiaaH,  IllinuiH,  Nliasouri,  Miclii^an,  and  WiHcoiiHin  ahout  10  percent  o( 
the  crop  was  8till  exi)oae(l  to  injury  from  froHt;  in  Indiana  and  Houthern  Oldo  about 
5  per  cent,  ami  in  nortlicrn  Ohio  trom  5  to  25  per  cent,  except  in  the  extreme 

northeast  portion,  where  trom  one-halt'  to  three-ionrths  or  more  was  Htill  ̂ reen.  In Wisconsin,  Minnesota,  and  Soiitii  Dakota  from  10  to  40  [)er  cent  liad  aheady  been 
injured  to  a  greater  or  less  extent. 

In  the  central  and  eastt^rn  districts  ot"  tlie  cotton  belt  there  waa  little  or  no  rain 
and  lotton  picking  {)rogressed  rai>idly  under  very  favorable  conditions.  In  Texas, 
Oklalionia,  and  Arkansas,  however,  picking  was  retarded  by  heavy  rains,  wliich 
caused  considerable  damage  to  open  cotton,  especially  in  Texas,  where  the  opening 
of  the  young  bolls  had  been  checked  by  renewed  growth. 

Kxcept  in  the  JMiddle  and  South  Atianiic  States  and  the  portions  of  the  Ohio  and 
central  Mississippi  valleys  where  plowing  and  fall  seeding  were  retarded,  this  work 
made  satisfactory  progress,  and  early  sown  wheat  had  germinated  and  was  coming 
up  well,  tine  stands  being  reported  from  Nel)raska  and  Kansas.  Kains  iu  Texas  put 
the  soil  in  excellent  condition,  and  seeding  was  now  active  in  that  State. 

OcroBEK. 

As  a  whole,  the  month  averaged  mild  and  was  generally  favorable  for  farming 
oi)erations,  although  plowing  and  fall  seeding  were  delayed,  on  account  of  dry  soil, 
in  portions  of  the  central  Mississi|)pi  and  Ohio  valleys,  and  late  crops  in  the  central 
and  east  Oulf  States  suffered  from  drought.  The  Middle  Atlantic  States  experienced 
abnormally  heavy  rains  and  very  high  winds  during  the  latter  i)art  of  the  first  decide, 
causing  damaging  freshets  in  northern  New  Jersey  and  southeastern  New  York. 
Heavy  and  killing  frosts  occurred  in  the  central  and  east  Oulf  and  South  Atlantic 
.States  from  tlie  25th  to  the  28th,  with  freezing  temperatures  as  far  south  as  the 

northern  portions  of  Mississippi,  Alabama,  iieorgia,  and  South  ('arolina. 
Tlu>  month  was  generally  favorable  for  cotton  picking,  which  work  at  the  close  of 

the  month  was  nearly  completed  over  a  large  part  of  the  central  anil  eastern  districts 
of  the  cotton  belt,  and  was  progressing  rapidly  in  Arkansas,  Oklahoma,  and  north- 

eastern Texas,  where  much  of  the  crop  remained  to  be  gathered. 
In  the  central  Oulf  States,  Ohio  Valley,  and  the  States  of  the  middle  Kooky 

Mountain  slope  the  al)sence  of  rain  materially  interfered  w  ith  fall  seeding  and  the 
germination  of  sown  grain.  In  the  Missouri  Valley,  Lake  region,  and  Middle 
Atlantic  States  plowing  and  seeding  were  carried  on  under  favorable  conditions  and 
germination  was  satisfactory. 

November. 

The  most  prominent  features  of  the  month  w^ere  the  low  temperature  during  the 
latter  half  in  the  distiicts  east  of  the  Rocky  Mountains  and  the  generally  light 
precipitation  in  the  same  districts.  Freezing  temperature  reached  the  Oulf  coats 
on  the  18th  to  the  20th  and  again  ou  the  28th  and  29th,  while  over  a  large  aiea  from 

central  Texas  to  the  South  Tacitic  coast,  including  portions  of  ('olorado  and  Wyo- 
ming, there  was  no  appreciable  precipitation. 

Over  a  large  part  of  the  winter-wheat  area  the  stands  of  winter  wheat  were  not 
satisfactory,  owing  to  general  lack  of  moisture,  and  the  Hessian  tly  caused  injury  in 
portions  of  Kansas,  Missouri,  and  Indiana.  In  Oklahoma,  Kansas,  Nebraska,  and 
northern  Missouri  winter  wheat  was  in  better  condition  for  tlie  winter  than  in  the 
more  easterly  portions  of  the  wheat  belt.  In  the  Middle  Atlantic  States  the  early 
sown  was  in  more  promising  condition  than  the  late  sown,  which  suffered  from  lack 
of  moisture. 

At  the  close  of  the  month  the  Lake  region,  the  northern  portion  of  New  England, 
and  the  central  Ohio  and  upper  Missouri  valleys  were  covered  with  snow,  a  consid- 

erable depth  being  reported  from  northern  New  England  and  the  upper  Lake  region, 
the  upper  Michigan  Peninsula  along  the  southern  shore  of  Lake  Superior  being  covered 
to  depths  ranging  from  16  to  23  inches. 
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Fio.  50.— Temperature  (fie^reos  Falireiihoit)  aiul  profipitrttion  (inches)  dopartua^s  for  the  season  of 
1903  from  the  uormal  ot  many  years  for  the  Middle  and  South  Atlantic  States,  and  Gulf  States. 
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Temj?(sr~afu:r~e,  in  dec^re&s J*reccpttation ,  tn  tenths  of  inches,   ... 

Fig.  51.— Temperature  (degrees  Fahrenheit)  and  precipitation  (inches)  departures  for  the  season  of 
1903  from  tlie  normal  of  many  years  for  the  Lake  Region,  the  Upper  Mississippi  Valley,  the  unio Valley  and  Tennessee. 
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Temp<:rature ,  in  c^cyrees. Prvcipe^ation ,  in  tenets  o/cncA&s,  .- 

Fig   62  — Tcmnerrtlure  («U'Krt'«^H  Fiihrcnbeit)  ftiul  proripiUition  (inehoH)  (lei>arturis  for  the  season  of 

1903  from  the  normul  of  many  years  for  the  Mi.**ouri  Viilley  and  the  Pacilic  coa«t. 

^2,         A  1903   35 
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Average  daily   departures   from   normal 

temperature  for  the  crop  season  of    1903, 

FROM   March   I  to  October  5 
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f"\  '^^'     LXIV 

The  total  Precipitation  for  the  crop  season  of  1903 

FROM   March   I   to  October  5 





Vearbooh   U  S  Dept  of  Agriculture,    1903. Plate   LXIV 

The  total  Precipitation  for  the  crop  season  of  1903 

FROM   March   I  to  October  5 
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The  departures   from  normal  precipitation 

for  the  crop  season  of   1903, 

FROM  March  I  to  October  5 
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The  departures   from  normal  precipitation 

for  the  crop  season  of   1903, 

FROM  March  I  to  October  5 
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PLANT  DISEASES  IN   1903. 

Bv  \N'.  A.  Okton,  J\ifholo(jiiit. 

AlM'l,i:S,     I'liARS,     ANIJ    QL'I^l'^><. 

Tlio  hitter  rot  of  ai)pk'fl  has  not  caused  such  heavy  losses  as  in  some  previous  years, 
though  it  has  been  of  widespread  occurrence.  Injury  was  reported  from  Rhode 
Island,  Pennsylvania,  Michitjan,  southeastern  Ohio,  West  Virginia,  Virj^inia,  the 
Carolinas,  and  (Jeor^ia.  in  southern  Illinois  and  Indiana  and  in  southern  Missouri 
the  damage  was  less,  owin^  to  the  short  apj)le  crop.  In  Nel)raska  it  seems  to  be  on 
the  increase.  Hermann  von  Schrenk  and  Perlev  Spauldiii^,  of  this  Department,  have 
worked  on  the  life  history  and  synonymy  of  the  fungus,  and  find  it  should  be  renamed 
Glonwrella  rnfoiiuiculcnis. 

A{)ple  scab  (  Venturid  i<i;r<jiiialis)  was  much  less  injurious  in  New  En»i:land,  New 
York,  Pennsylvania,  and  Michi<ran  than  last  year,  but  it  seems  to  have  been  more 
destructive  in  the  West,  especially  in  Wisconsin,  eastern  Nebraska,  and  Missouri. 

It  is  on  the  increase  on  the  Pacific  coast,  in  Montana,  Idaho,  W^ashinoton,  and 
California.  The  pink  mold  {Cephdlothecium  roscunt) ,  wliich  occurs  secondarily  in 
connection  with  scab,  was  also  less  abundant  this  year  in  New  York  and  New 
England. 

Apple  canker  or  ])rown-rot  {S}>h<iropsis  malorum)  was  prevalent  in  C'onnecticut, 
Ohio,  New  York,  and  Michigan,  causing  nmch  damage,  especially  in  neglected 
orchards.  The  iVjwj?/n//ar/a  canker  was  common  in  Missouri  and  adjoining  States, 
though  not  very  destructive.  Blackspot  canker  was  serious  in  Washington  and 
Oregon,  as  heretofore.  Nectria  ditisshna  was  found  for  the  first  time  in  Connecticut 

by  G.  P.  Clinton.  Black-heart,  a  disease  affecting  the  wood  of  apple  trees,  was 
reported  from  Montana,  Nebraska,  Iowa,  Kansas,  and  adjacent  States.  Observations 

by  P.  J.  O'Gara,  of  this  Department,  indicate  that  the  cause  of  this  disease  is  Bac- 
teriiDii  inali  Brz.,  recently  described  by  Brzezinski  as  the  cause  of  apple  canker  in 
Euroi)e.  Frost  bands  were  very  common  on  apples  and  pears  in  New  England  antl 
New  York,  owing  to  a  late  frost. 

Pear  blight  {Bacillus  amylovorus)  was  more  than  usually  prevalent  this  year  in  the 
East.  In  the  South  it  is  universal  and  little  effort  is  made  to  control  it.  In  Colorado 
it  has  spread  rapidly,  and  most  of  the  pear  trees  are  being  cut  out  to  protect  the  ai)ples. 
W.  Paddock,  of  the  Colorado  Station,  has  shown  that  this  disease  also  attacks  the 
apricot.  On  the  Pacific  coast  the  disease  continues  to  spread,  but  it  was  not  so 
severe  this  season.  It  is  reported  from  New  Mexico.  Twig  blight,  due  to  the  sa!)ie 
organism,  was  serious  on  apples  in  Connecticut,  New  York,  Ohio,  West  Virginia,  and 
Wisconsin,  but  was  less  prevalent  in  Missouri. 

There  was  an  epidemic  of  pear-leaf  blight  {Entomospormm  mnculatxim)  that  was 
more  severe  on  Kieffers  and  Le  Contes  than  ever  known,  as  these  varieties  have 
heretofore  been  resistant.  It  defoliated  trees  from  Maryland  southward  by  August 
15,  leading  to  much  fall  blooming.  This  fungus  attacked  quinces  as  usual.  In 

Ohio  quince  black-rot  {Spha'ro])sis  malorum)  was  reported  as  occurring  on  both 
leaves  and  fruit,  but  it  was  successfully  controlled  by  spraying.  In  Connecticut 
quinces  were  injured  more  than  usual  by  pear  blight. 

In  Massachusetts,  Connecticut,  and  New  York  pears  and  cherries  were  nuich  dis- 
figured by  sooty  mold  {Fumago  vagans),  which  followed  a  serious  epidemic  of  the 

pear  psylla  and  apple  louse. 

PEACHES    AND    OTHER    STONE    FRUITS. 

Brown-rot  was  again  less  injurious  in  the  Eastern  States,  but  was  very  destructive 
to  southern  peaches,  the  loss  amounting  to  from  35  to  60  per  cent  of  the  crop  in 
Georgia.  The  Sclerotmia  stage  a])peared  in  abundance  in  Maryland  at  blossoming 
time.  Plums  and  cherries  were  damaged  more  l)y  this  disease.  Peach  yellows  pre- 

vailed as  usual,  but  in  Michigan  in  a  rather  mild  form.  Little-peach  in  Michigan 
was  about  as  severe  as  before  and  is  spreading  rapidly.  Peach-leaf  curl  seems  to 
cause  immense  losses  each  year  in  spite  of  the  ease  of  controlling  it  by  a  single  spray- 

ing. In  Ohio  the  loss  was  complete  on  such  varieties  as  Elberta,  Hills  Chili,  and 
Chairs  Choice  when  unsprayed.  In  Ottawa  County  alone  the  loss  from  leaf  curl  was 
$50,000.  The  losses  in  northwestern  Pennsylvania  and  western  New  York  were  also 
heavy.  In  California  the  disease  prevailed  where  preventive  spraying  was  neglected. 
Many  growers  saved  their  entire  crops  by  giving  a  single  spraying,  while  their  neigh- 

bors who  did  not  spray  lost  everything. 
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IVach  anx])  {(Vndofifun'itDii  C(ir}it)]>]iilnin)  wwh  vt'iy  injurious  in  0)111100! init,  NciW 
York,  IVnnsylvania,  and  Ohio,  ihon-^'h  in  Ohio  tijo  Iobh  wa«  only  one-fourtli  that  of 
laPt  y<*ar  and  was  |)artially  <()ntrollo(i  by  Hprayin^. 

l'(>\vd(My  niildow  {Sj»h:rr<>thrra  painiosn)  was  more  abundant  in  New  York  tlian 
for  fivo  years.  In  California  and  North  ('arolina  the  split-jtil  dinoaf^c  of  tho  jx^aoJi 
was  niori*  trouhU\sonu>  than  usual. 

Tho  ohorry  shot-hoh^  l"un<;us  {('i/niH/rosjiorimii  jmr/i)  was  injurious  in  Now  York 
and  ronnsylvania,  and  i)rovailod  in  a  nionMlostructivo  form  than  over  Ix-foro  in  Ir)wa 
and  Nebraska,  where  trees  w«'re  early  defoliated.  The  loss  to  one  nursery  ootnpany 
in  Nebraska  was  $4(),(H)().  ]t  was  too  wot  to  spray.  Jn  plum  orohards  in  many  oaHOH 
even  old  trees  wore  killed. 

(/rowngall  is  booomiu}::  niori'  serious  every  year  as  a  nursery  post  throughout  tho 
country,     l^ossos  of  50  oer  oont  or  more  are  reported  by  nurserymen. 

SMALI,    FIU'ITS. 

The  black-rot  of  tho  <j:rapo  was  apparently  more  jjfcncral  in  Connoctiout  and  Rhode 
Island  than  last  year,  the  loss  being  estimated  at  40  per  cent.  It  was  prevalent  in 

many  vineyards  in  western  New  York  and  in  Erie  County,  Pa.,  oausinp:a  loss  of  'AO 
per  cent  of  the  orop,  as  ooni])ared  with  40  to  50  per  cent  last  year.  North  Carolina, 
West  Virginia,  and  Ohio  suffered  severely,  but  in  Ohio  fii)raying  was  quite  generally 
practieed,  with  good  n^sults.  Rei)ortsfrom  New  York,  New  Jersey,  Pennsylvania, 
and  Michigan  show  that  the  downy  mildew  {Plnxinojtorn  vitirohi)  was  j)revalent  and 
injurious,  but  not  so  much  as  last  year.  In  Nebraska  grape  rots  of  various  kinds 
caused  groat  loss,  but  much  less  than  last  year.  The  California  vinedisea.se  has  lost 
some  of  its  severity  in  southern  California  and  the  Sacramento  Valley,  but  is  quite 
active  in  the  Santa  Clara  Valley.  The  loss  in  P>0.3  has  been  moderate.  ThisDej>art- 
ment  is  obtaining  ]iromising  results  in  its  efforts  to  discover  a  resistant  vine. 

Strawberry  leaf-l)light  seems  to  be  less  prevalent  than  formerly,  though  doing 
much  damage  to  some  varieties. 

Raspberry  and  l^lackberry  anthracnose  probably  occujTed  a])OUt  as  usual.  It  was 

reported  from  New^  York,  Ohio,  INIichigan,  Wisconsin,  Mi.ssouri.  and  South  Carolina. 
Cane  blight  {Coninthyrhim)  was  reported  of  general  distribution  in  Ma.ssachusetts, 
New  York,  Ohio,  and  Michigan.  Sph;rrella  rvhina  c^u^ed  serious  blighting  of  canes 
in  Connecticut,  though  not  considered  harmful  in  New  York.  Crown  gall  Mas 
abundant  and  de.structive  on  raspberries  in  Tomi)kins  County,  N.  Y.,  while  rust  and 
leaf-l)light  probal^ly  occurred  as  usual. 

Currant-leaf  spot  {Septoria  ribis)  was  destructive  in  New  York  and  Michigan  and 
especially  bad  in  Iowa,  where  it  early  defoliated  gooseberries  and  black  currants, 
while  rod  currants  wore  badly  affected  by  Cerco.'<pora  cuu/nJafa.  Leaf-spot  wa.s  found 
to  a  limited  extent  as  far  west  as  Montana,  but  tho  principal  enemy  in  Montana, 

AVashington,  and  other  Northwestern  States  is  the  gooseberry  mildew^  (SpJurrntheca 
mors-nrae),  which  practically  prohibits  the  culture  of  the  English  varieties  unless 
sprayed.  Cranberry  disea>:es  occurred  about  as  usual.  The  so-called  scald  has  been 
shown  ])}'  C.  L.  Shear,  of  this  Department,  to  be  due  to  several  fungi,  and  his  experi- 

ments indicate  that  it  can  be  controlled  by  spraying  with  Bordeaux  mixture. 

SUBTROPICAL    FRUITS. 

Among  the  diseases  of  citrous  fruits  in  Florida,  die-back  no"  causes  only  a 
fraction  of  the  injury  it  did  before  ISOfi,  owing  to  the  u.^e  of  Bordeaux  mixture  and 
to  a  better  understanding  oi  the  harmful  effects  of  fertilizing  with  organic  nitrogen 
and  cultivating  in  tho  rainy  season.  Wiiher-tip  {Oil/etof  rich  urn  (jlfrosporioi(les}\n 
present  in  nearly  all  citrous  groves  in  Florida,  Mississippi,  and  I^ouisiana,  and  is 
raj)idly  increasing  in  .-severity.  Tho  estimated  lo.^^s  in  190.S  was$50,0(K).  P.  H.  Rolfs, 
of  this  Department,  has  determined  tho  cause,  and  recommends  cutting  out  diseased 
twigs,  spraying  with  Jiordoaux  mixture,  and  an  increase  of  potiish  and  phosphoric 
acici  in  the  fertilizer.  Blight  was  less  severe  in  1903,  owing  to  weather  conditions  and 
the  practice  of  cutting  otit.  Foot-rot,  once  considered  the  most  de^structive  disease  of 
citrous  fruits,  n(;w  does  very  little  harm. 

Pinoa|)ple  wilt  {Fmsdritun)  and  rootknot,  due  to  nematodes,  occur  throughout  the 
pinoap])le  l>eltand  cau.«e  large  local  los.«os. 

Olive  dry-rot,  a  disease  not  yet  understood,  is  of  general  and  increasing  occurrence 
in  California. 
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POTATOES. 

The  late  blij^'ht  of  the  potato  {I'lii^tophthui'd  infeatdus)  prevailed  over  the  northern 
part  of  the  country.  Through  a  Huecensicjn  of  unfavorable  t^eancjns  and  «<)nKe(|uent 
inrrtase  in  the  infection  of  seed  tubers  thisdi.sea.se  has  been  gainiii}.' headway  for  four 
yeart^,  and  was,  on  the  whole,  more  widespread  and  destructive  thi.^  season  than  last. 
In  the  New  England  States  the  fungus  appeared  early  and  killed  tiie  tops,  but  a  dry 
fall  lesstiH'd  the  usual  loss  from  rot,  espeiially  in  Maine.  In  New  York,  IVnnsylvania, 
northeastern  Oiiio,  Michigan,  and  Wisconsin  the  loss  from  blight  and  rot  was  enor- 

mous. An  accurate  estimate  by  Stewart,  of  the  New  York  Station,  showed  that  the 
average  loss  was  50  l)ushels  jht  acre,  amounting  in  New  York  alone  to  fl (),()()(), 000  for 
thatsea.son,  all  of  which  could  have  been  j)revented  ])y  spraying.  The  disease  exten<led 
beyond  its  usual  range,  being  destructive  in  New  Jersey  and  Maryland  and  southward 
to  Norfolk,  Ya.,  and  Ha.stings,  Fla.,  while  in  the  We.st  it  appeared  in  central  Iowa 

for  the  first  time  in  years;  it  ali-io  occun-ed  west  of  the  Cascade  Mountains  in  Wash- 
ington and  Oregon.  The  distribution  of  the  disease  in  1008  is  shown  on  the  map  in 

iigure  5:5.     An  important  addition  to  our  knowledge  has  been  made  by  L.  R.  Jones, 

Fui.  53. — Distribution  of  late  blight  of  potato  ( P/njtophthora  injfestans)  indicated  by  lines,  and  of  coUon 
wilt  (Ncocosino^pora  vai:i)>j'tcta) ,  indicated  by  dots. 

of  the  Vermont  Station,  relative  to  the  effect  of  the  date  of  digging  on  the  develop- 
ment of  rot  in  the  tubers  during  storage.  lie  finds  that  it  is  best  to  defer  digging  as 

long  as  possible.  Of  potatoes  dug  when  leaves  were  lialf  blighted  (August  31)  55  per 
cent  were  rotted  when  dug  or  rotted  afterwards,  whereas  in  all  cases  where  the  tubers 
were  undisturbed  until  the  stalks  had  been  dead  ten  days  or  longer  only  about  7  per 
cent  of  rot  was  found  at  digging  time  or  thereafter.  Early  blight  {AUernaria  sohtni) 
was  not  as  severe  as  usual  in  the  North,  but  caused  considerable  loss  to  both  spring 
and  fall  crops  in  Norfolk,  Ya.,  and  southward.  Stem-rot  or  rosette  {Rhizoctonia)  was 
prevalent  in  Florida  and  South  Carolina  to  some  extent.  In  Ohio  the  loss  equaled 
that  from  rot.  It  has  been  carefully  studied  by  A.  D.  Selby  at  the  Ohio  Station, 
who  finds  that  seed  treatment  with  formalin  greatly  increased  the  yield.  A  long 
rotation  of  crops  is  also  advised  to  free  the  soil  of  the  fungus.  In  Colorado  and 
Wyoming  this  disease  continues  so  destructive  that  the  areas  where  potatoes  can  be 
grown  are  very  limited,  and  even  where  the  crop  is  successful  the  loss  is  about  25 
per  cent.  F.  M.  Rolfs,  of  the  Colorado  Station,  has  found  what  appears  to  be  the 
fruiting  stage  of  this  fungus  (Cortichim  ragum  B.  &  C.  var.  solani  Burt).  A  stem 
rot  of  potatoes  is  also  reported  from  California.  The  dry  rot  of  potatoes  is  widespread 

throughout  the  country,  but  the  amount  o  "  loss  is  not  known.  This  disease  has  been carefully  studied  by  E.  F.  Smith  and  D.  B.  Swingle,  of  this  Department,  and  the 
cause  found  to  be  Fusarium  oxymoram  Schl. 
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lOMA  lUlX. 

Toinuto  hacUMial  wilt  wjus  found  tliin  v<'Jir  in  ('oniiccticut  for  the  lirh^t  liino.  TIhb 
ilincaM*  wan  scriouH  in  New  Jersey  and  Maryland  and  widespread  in  the  ISonthern 
States.  The  Fittidriiini  wilt  in  Fl<.ri<la  caused  a  loss  of  $500, ()()(),  and  in  addition  lar^ro 
areas  of  land  had  to  he  thrown  out  of  eultivation,  as  th<Mliseas(!  prevents  the  [)lant- 
in^  of  tomatoes  nion»  than  one  yrar  on  th(!sani(!  land.  L<'af-rnold  {Altcrndiid.  HoUini) 
was  widespread  in  i'lorida,  hut  was  usually  coidrolled  hy  spraying'.  Leaf-si»ot  (Nry;- 
(orla  It/copirsifi)  o(<'urre(l  as  usual  in  New  I'Ji^land.  TIk;  dafnai^e  was  small  and  lesH 
than  last  year  in  Ohio,  hut  serious  loss  was  reporti'd  from  New  York,  New  Jersey, 

and  Missouri.  Seal)  {('fddo.sjior'nun  fulruin)  was  reported  injurious  in  j^reenliouHes 
in  Maryland  and  Ohio  and  outdoors  in  Ohio.  Rosette,  caused  hy  Jihizortonid,  was 
found  <»n  tomatoes  following  potatoes  in  Ohio.  In  Maryland,  sun-scald  injured 
<>arly  tomatoes  on  the  luistern  Shore.  Apple  hitter-rot  {(llo^ncrelld  rufo/iidculdns) 
was  common  on  latt^  tomatoi'S  in  INIichipin,  and  inoculations  hetwe(;n  apples  an<( 
tomatoes  were  rc'adily  made.  An  unvletermined  toinato  disease  caused  much  1oh«  in 
New  Mexico,  in  the  San  Joa(|uin  Valley  in  C'alifornia,  and  ifi  Wii^hin^ton. 

M^'irplant  in  Connecticut  suffered  !ro:n  leaf-spot  {PhyllostkUx  hortorum),  which 
caused  the  fruit  to  rot  badly. 

CUCUMHEHS  AND  OTHER  TRUCK  CROPS. 

Cucumber  do^vny  mildew  caused  large  losses  in  Florida  and  the  trucking  section 
near  Charleston,  S.  C,  where  the  estimated  loss  was  $100,000.  It  was  also  unusually 
destructive  in  West  Virginia,  l\;nnsylvania,  New  York,  and  Michigan.  It  appeared 
later  and  did  less  damage  than  usual  in  Ohio.  In  Massachusetts,  Connecticut,  and 
Khode  Island  the  downy  mildew,  in  connection  with  anthracnose  and  Alternaria, 
lias  made  the  culture  of  cucumbers  and  melons  nearly  impossible.  The  losses 
rangetl  from  65  per  cent  to  lOQ  per  cent  of  the  crop.  Anthracnose  {CoUetotrichum 
Uuicndrium)  was  more  injurious  than  last  year  from  New  Jersey  to  Connecticut. 
Wilt  {Bacillus  tracheiphilus)  was  more  abundant  this  year  in  Connecticut,  Maryland, 
Madison  County,  N.  Y.,  and  Michigan.  Scab  {Cladosporiurn  cuciunerinani)  was 
troublesome  on  both  cucumber  and  muskmelon  in  Connecticut.  A  new  mosaic  dis- 

ease of  cucumbers  was  observed  in  forcing-houses  in  Ashtalnila,  Ohio.  Cantaloupe 
leaf-bliglit  {Alternaria)  was  injurious,  especially  in  the  South.  The  loss  in  Florida 
was  nearly  40  per  cent. 

Watermelon  wilt  continues  to  spread  in  the  South.  The  loss  was  especially  severe 
this  season  in  North  Carolina,  where  the  growers  have  not  learned  to  avoid  old  land 
and  stable  manure.  Anthracnose  was  very  destructive  from  New  Jersey  to  Con- 
necticut. 

Asparagus  rust  Avas  much  less  destructive  than  heretofore  in  all  the  Eastern  and 
Southern  States.  On  Long  Island  many  fields  were  free  from  it.  The  epidemic  is  still 
increasing  in  the  West.  It  was  very  destructive  in  Nebraska,  and  has  spread  rapidly 
in  California  as  far  north  as  Sacramento.  Important  canning  districts  are  badly 
affected. 

Cabbage  black-rot  was  uncommon  in  New  Y'ork,  but  was  seriously  injurious  in 
Michigan  and  in  Ohio.  It  also  occurred  through  the  Southern  States.  Club-root 
Beems  to  be  spreading.  Complaints  to  that  effect  came  this  year  from  Vermont, 
Connecticut,  Erie  County,  N.  Y.,  Ohio,  West  Virginia,  Maryland,  and  North  Caro- 

lina. Damping-off  of  cabbage  and  cauliflower  was  the  only  disease  reported  from Alaska. 

Onion  stem-rot  {Botnjtis  vultjaris)  was  nearly  as  injurious  in  Connecticut  as  last 
year.  Mildew  {Peronospora  srhleidcniaiid)  caused  wnnaual  loss  in  Vermont,  western 
New  York,  and  in  the  seed  farms  of  California.  Smut  (  Urocystis  ccpul.r)  continues 
to  prevail  on  infected  land  in  Ohio,  but  is  successfully  controlled  when  the  formalin 
treatment  is  used. 

Celery  blight  has  not  been  severe  this  year,  and  the  losses  were  small.  Lettuce  on 
the  Atlanti(r  coast  from  Florida  to  Virginia  has  suffered  greatly  from  rot  {Botrytis 
cinrrcd).  It  can  be  ])artially  controlled  by  preventive  mea^ures^  liut  often  destroys 
from  30  to  70  per  cent  of  the  crops  in  90  j)er  cent  of  the  liehls.  I^ettuce  in  Ohio  is 
attacked  by  Rhizortonid,  and  soil  sterilization  is  re<juired  a**  a  remedy.  Downy 

mildew  {Brcmia  Idclucic)  was  rejjortetl  had  in  Erie  County,  N.  Y'. 
Bean  anthracnose  {CoUetotrichum  lindernuthianum)  caused  much  injury  in  western 

New  York.  Treatment  with  Bordeaux  mixture  was  successful  here.  This  disea.se 
did  limited  injury  in  Ohio,  ̂ Michigan,  and  other  States.  Bust  {Iromycts  apncndicu- 
latus)  and  leaf  s}>(tt  {Pliyllontictd  /ihdxeoliud)  contributed  to  the  injury  of  trie  bean 

crop    in    New    York.     Blight    {I'studoiuouaji    pku^eoU)    and    mildew    [J'ltytophlhura 
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phaseoU)  were  i>artic'ulurly  hud  in  C'onnecticut,  New  Jerney,  and  Delaware.  Beans 
around  St.  Loiiin,  Mo.,  were  tound  hy  (Jeorge  (i.  lledgcock,  of  tliiH  Department,  to  be 
injured  by  Jlliizoctonia,  whieli  penetrated  the  need,  where  it  remained  dormant,  thus 
8preading  tlie  diMeane. 

Field  pea.s  were  weriously  l)lighte<l  in  Ohio  from  sonje  unknown  eauKii.  l^owdery 
mildew  {Eryifiphe)  was  injurious  in  Ohio  and  Montana. 

Kndive  ruwt  (i*iicr//i<a  ̂ //(//r.*)  wa.s  found  for  the  linst  time  in  Cc^nneeticut,  jjroh- 
ably  having  been  imported  from  Italy. 

Sweet  potatoes  were  seriounly  injured  by  blaek-rot  {CeraloctidiH  firnhriata)  in  Gallia 
County,  Ohio.  A  blaek-rot  Mas  also  rei)orted  from  Merced  County,  Cal.,  and  a 
soft  rot  from  New  Jersey. 

( Jin.seng  in  New  York  and  other  States  is  becoming  much  subject  to  disease,  as  ita 
culture  is  extended.     Eight  distinct  diseases  were  observed  last  season. 

SUGAK    BEETS,   FLAX,   AND    TOBACCO. 

Sugar-beet  leaf-spot  {Cercospora  heticola)  began  later  and  was  not  as  prevalent  as 
last  year  in  the  Eastern  States.  Rhizoctonia  did  comparatively  little  damage.  Curly- 
toj)  prevailed  in  the  West  about  as  heretofore. 

Flax  wilt  {Famriutn  li)ii)  continues  to  be  injurious  in  North  DakoUi  and  other 
flax-growing  States,  where  it  compels  rotation  with  other  crops.  11.  L.  Bolley,  of 
the  North  Dakota  station,  has  found  that  it  can  be  ])artially  checked  by  disinfection 
of  the  seed,  and  his  preliminary  experiments  indicate  that  it  will  be  possible  to 
develop  resistant  varieties  by  selection. 

Tobacco  mosaic  disease  was  prevalent  in  Kentucky  on  about  25  per  cent  of  the 
crop;  also  in  Ohio,  and  to  about  the  usual  extent  in  Connecticut.  Frog-eye  {Cerco- 

spora iiicotiartiii;)  developed  in  South  Carolina  late  in  the  season,  with  small  loss. 
King-spot  occurred  in  Prince  ICdward  County,  Va.  A  seedling  rot  of  doubtful  cause 
gave  considerable  trouble  in  Connecticut,  and  a  new  disea.se — wilt — aroused  much 
attention  in  Granville  County,  N.  C.  Where  it  occurred,  80  per  cent  of  the  plants 
were  killed  and  the  value  of  land  depreciated  from  $18  to  $7  ])er  acre.  Root-rot,  due 
to  'Thii'laria  Utsicola,  was  reported  from  Ohio,  where  it  makes  it  necessary  to  select 
new  land  for  seed  beds.  Brown-rape  (  Orobanche  ramosa)  was  injurious  in  Kentucky 
and  in  a  small  area  in  Claremont  County,  Ohio. 

CEREALS  AND  FORAGE  CROPS. 

Wheat  rust  was  rather  worse  than  usual  in  the  Northwestern  States  and  in  central 
Kansas,  where  the  resistimt  emmer  and  spelt  rusted  badly.  The  loss  in  southern 
Wisconsin  was  estimated  at  50  per  cent  and  in  South  Carolina  at  30  per  cent.  Wheat 
smuts  were  injurious  throughout  the  West  when  seed  was  untreated,  the  loss  being 
10  to  50  per  cent  in  such  cases.  Loose  smut  was  abundant  on  spring  wheat  in  west- 

ern Nebraska,  but  not  on  winter  wheat  in  eastern  Nebraska.  Wheat  scab  ( Fusariuni) 
was  very  bad  in  Nebraska  and  Oliio,  where  it  caused  two  or  three  times  the  usual 
injury.  Oats  rust  was  common  in  New  York,  Michigan,  Wisconsin,  and  Nebraska. 
It  was  particularly  severe  in  South  Carolina  and  adjacent  States,  where  the  loss  was 

estimated  at  50  per  cent  of  the  crop.  Oats  smut  was  bad  in  New  Y'ork,  Ohio,  and throughout  the  West  where  seed  was  untreated.  There  is  a  great  increase  in  the 
use  of  the  formaldehyde  seed  treatment,  particularly  in  North  Dakota  and  Wiscon- 

sin. K.  A.  Moore  finds  that  the  average  percentage  of  loss  from  oats  snmt  in  Wis- 
consin has  been  reduced  from  17  to  7  per  cent  of  the  crop  as  a  result  of  information 

disseminated  by  the  station. 
Corn  smut  is  reported  to  affect  one-third  of  the  crop  in  Maryland,  and  to  be 

common  in  New  Y''ork,  but  less  prevalent  in  Ohio,  Michigan,  and  Nebraska.  Corn- 
leaf-blight  {Ilelminthosporium  inconspicmim)  was  very  general  and  injurious  in  Con- 

necticut, Delaware,  eastern  Pennsylvania,  and  New  Jersey,  where  50  to  75  per  cent 
of  some  corn  fields  were  ruined. 

Rice  blast  was  severe  in  the  Cooper  River  section  of  South  Carolina,  where  the 
crop  was  over  100,000  bushels  short  this  season.  The  loss  from  the  spread  of  this 
disease  in  the  past  six  years  is  estimated  at  one  million  dollars. 

Cowpeas  in  the  Southern  States  were  injured  by  root-knot  and  wilt  about  as  usual. 
The  Iron  cowpea  continues  to  resist  both  these  diseases  and  was  also  free  from  rust 
(  Uromi/ces phasecli) ,  which  greatly  injured  other  varieties  in  Indiana, 

Alfalfa  rust  {Pseudopeziza  medicaginis)  aroused  com]>laint  in  Ohio,  where  it  com- 
pletely prevents  the  growing  of  seed,  and  from  South  Carolina,  where  it  discourages 

experimentation  with  this  crop,  which  is  just  being  introduced.  Alfalfa  in  Texas, 
Arizona,  and  New  Mexico  was  injured  by  root-rot.     Injury  from  dodder  ( Cuscuta 



ruodUKss   i.\    1  i:i  11'  (;K()WiN(J    ir^   \'Mi.  555 

rr rvr ;;.s/.s'  and  ('.  tni'olii)  w;n  hcriow.s  in  N«'\v  N'mU  and  ()lii().  ConinicnL  WiW  cauHCMl  hy 
tlio  piwalcnco  ol  clover  Icaf-Hpot  (  I'lii/llnrlinrti  tri/n/ii  aud  }f<tcr<)i*])orinniH<irriii:i'f<>rm!r.) 
ill  ('onnocticnt  and  New  York,  antliracnosi"  {  d'hrosporimii  Irifo/li)  in  Miclii^'an,  and 
vuhI  {  I h'oiin/rrs  Irijolli)  in  New  York  and  Miclii^'an.  Lcaf-Hpot  in  Sonlli  Carolina 
disconrai^cd  tlu*  introduction  of  clo\-cr.  Dcxidcr  {(^iiarutd.  rifUhi/nnnn)  injured  clover 
in  N'orniont  and  Ohio. 

COTTON. 

Antliracnosc  has  been  generally  prevalent  from  North  Carolina  to  Goorpia,  and 
locally  injurious,  especially  to  Sea-Island  cotton  in  South  (leorpia.  Wilt  continues  to 

spread  slowly  and  now  occurs  in  limited  areas  in  North  ('arolinaand  So!ith  ('arf)lina, 
and  is  widely  pri'valentin  South  (Jeor^ia  and  southeastern  Alal)ama,  in  connection 

with  root-knot.  The  distribution  of  cotton  wiltis  shown  on  the;  map  in  tip.  ').'{,  p.  552, 
Rust  occurred  as  usual  on  the  jjoorer  soils  and  was  unusually  severe  in  Texas.  The 
cotton  root-rot  in  Texas  ])revailed  to  a  greater  extent  than  for  many  years.  T\\e  loss 
is  estimated  at  about  $2,000,000. 

NUT8,  AND    FOREST    AND   SHADE    TREES. 

Walnut  bacteriosis  (I'scMdomonas  juglandis)  has  caused  heavy  losses  in  California 
during  190o.  Its  distribution  is  now  coextensive  with  the  lea(hng  walnut  centers  of 

the  coast.  A  rechu'tion  in  loss  of  one-half  through  spraying  has  been  obtained  in 
the  Department  experiments. 

Pecan  scab  {Fnsirladinni  ejjusnim)  was  unusually  injurious  on  the  nuts  in  orchards 
and  on  leaves  of  nursery  stock  in  South  Carolina,  (ieorgia,  and  adjacent  States. 
Rosette,  an  undescribed  pecan  disease,  is  very  injurious  in  the  same  section. 
Many  Lombardy  poplars  in  south  Michigan  are  dying  from  some  unknown  cause. 

Sycamore  bligiit  {Glorm^porhnn  ncrriseqimm)  nearly  defoliated  trees  all  over  California 
and  was  worse  than  usual  in  New  York.  Leaf-spot  of  horse  chestnuts  {Phi/llosticta) 
was  remarkably  absent  in  New  York,  where  it  was  abundant  the  year  before,  but 
was  reported  common  in  Massachusetts.  Other  fungi  rc^ported  as  common  in  New 
York  were  Marsonin  juglandis  on  butternut  and  black  walnut,  and  MarHonia  ochroleuca 
on  chestnut,  Dothidea  ulmea  on  elm,  and  Melampsora  popvlina  on  poplar. 

GREENHOUSE  AND  ORNAMENTAL  PLANTS. 

Carnation  stem-rot  (mainly  Fusarium)  has  been  unusually  prevalent  the  past  season 
in  the  Eastern  States.  A  new  bacterial  leaf-spot  has  been  discovered  by  A.  F.  Woods, 

of  this  Department.  Other  diseases,  such  as  rust  (  Uromi/ccs  caryophylllnus),  leaf-spot' 
{Septoria  dknithi),  and  leaf-mold  {He.terosporiuin  echinulatum) ,  aroused  complaint  in 
some  instances.     Violets  have  been  injured  by  AUernaria  molx  and  l)y  Botri/(w. 

Hollyhock  rust  was  serious  in  Connecticut,  New  York,  and  Michigan.  Rose  dis- 
eases w^ere  troublesome  in  California,  particularly  ]iowdery  mildew  and  rust  {Phnuj- 

midium).     English  ivy  in  INIassachusetts  was  affected  by  Vermiailarin  trichelln. 
The  bacterial  blight  of  geranium  was  common  in  INIassachusetts,  and  is  spreading 

through  the  country. 

I'LAXT    DISEASES    IN    OUR    ISLAND    POaSESSIONS. 

The  coffee  leaf-blight  {ITemUeia  vasUdrlr)  has  accidentally  l)een  introduced  into 
Porto  Rico,  but  mea-sures  are  being  taken  to  stamp  it  out.  The  American  coffee  dis- 

ease {StUhinn  Jlavldum)  is  apparently  of  very  local  occurrence  thus  far.  Cocoa  is 
affected  by  a  black  pod-rot,  canker,  and  a  root  disease. 

The  tomato  blight  {Bnrilfna  solnnarroruin)  has  practically  mined  the  tomato  crop 
of  Porto  Rico.     A  pritato  root-rot  has  caused  the  loss  of  nearly  the  entire  potato  crop. 

Orange  scab  has  caused  considerable  damage  in  the  Rayamon  district. 

Beans  and  cowpeas  are  injurecl  by  various  fungi.  The  potato  dry-rot  (2^t8o?'///m) 
continues  injurious  in  the  Hawaiian  Islands. 

PROGRESS  OF  FRUIT  GROWING  IN   1903.  ' 

By  ̂^  .  II.   R.\(iAN,  Sprrinl  I'omolofj'tcnl  Agent. 

A  barrel  famine  at  gathering'  time,  with  greatly  incn'a.«?c<l  jirices  of  all  kinds  of 
pa<^kages,  seriously  affected  the  jiecnniary  interest  of  apple  growers  throughout  the 
country.     Many  apples  were  lost  on  account  of  the  scarcity  and  high  pri<'es  of  barrel.'*, 
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or  were  necesHarily  shipped  in  bulk,  iind  therefore  readied  their  destination  in  bad 
condition,  in  either  of  whiili  tast-H  the  ̂ rower8  >^nffered  nerioun  hjwes. 

An  intelligent  New  England  fruit  grower  reports  n  largely  increasing  interest  in 
apple  growing  in  that  section,  mainly  f(jr  the  exjiort  markets.  The  Haldwin  is  still 
the  leading  viriety.  One  orchard  just  jdanted  in  New  Hampshire  has  7,000  trees, 
almost  exclusively  of  the  above-named  variety,  and  a  similar  one  of  10,000  trees  is 
being  planted  in  Connecticut.  Next  to  the  Baldwin  tlie  Rhode  Island  Greening  \b 
probably  the  most  popular  market  variety  in  the  New  luigland  States. 

The  fruiting  of  a  large  nund)er  of  carefully  grown  secMlling  aj)ples  by  Mrs.  T.  E. 
Perkins,  of  Minnesota,  greatly  encourages  apple  growers  in  that  section.  Hon. 

Wymann  Elliott,  of  Minneapolis,  exhibitedlOU  varieties  of  Mrs.  Perkins's  seedlings 
at  the  meeting  of  the  American  Pomlogical  Society  in  Boston  in  September  last, 
where  they  attracted  deserved  attention.  The  mother  j)arent  of  the  collection  of 
seedlings  was  Malinda,  a  hardy  Vermont  variety,  tliat  seems  to  impart  extraordinary 
hardihood  of  tree  and  beautiful  coloring  and  fair  quality  of  fruit  to  a  large  per  cent 
of  its  offspring. 

Under  date  of  November  9,  1908,  a  prominent  Georgia  peach  grower  wrote: 

In  (.Jeorgia  there  has  been  a  very  great  inerease  in  peach  planting,  not  only  in  the  old-established 
regions  southwest  of  Macon,  but  also  in  the  mountain  liistricts  of  the  northern  part  of  the  State.  It 
is  estimated  that  more  than  3,000,000  trees  were  put  out  last  winter,  and  a.S  many  more  will  go  out 
this  winter.  Very  much  of  this  planting  is  being  done  by  town  people,  merchants,  and  professional 
men  who  have  but  very  little  practical  horticultural  knowledge,  and  they  are  planting  much  more 
extensively  than  their  knowledge  warrants. 

This  grower  inclines  to  predict  the  overdoing  of  the  peach  industry  in  the  near 
future.  He  considers  this  danger  most  imminent  in  the  great  peach-growing  sect!  j.  is 
of  the  South,  where  the  Elberta  is  well  known  to  have  won  fortunes  for  a  few  skill- 

ful growlers.  Fortunes  are  sometimes  lost  where  the  noviee  attempts  to  accomplish 
what  an  expert  may  have  succeeded  in  doing.  He  further  says:  "In  fighting  San 
Jose  scale  in  the  South  several  hundred  thousand  peach  trees  were  killed  witli  oil, 
owing  to  the  irregular  working  of  the  pumps  and  the  work  being  done  in  unseason- 

able weather.  In  my  own- orchard,  where  the  same  oil  and  style  of  pumps  were 

used,  we  had  no  damage  whatever."  This  should  be  accepted  by  the  inexperienced 
beginner  as  a  further  warning  against  proceeding  without  some  practical  knowledge. 

There  is  no  doubt  of  the  efhciency  of  insecticides  and  fungicides,  if  intelligently 
and  properly  applied,  but  their  use  must  not  be  intrusted  to  the  ignorant  and  unin- 

formed. Just  as  well  expect  safety  and  good  results  to  liuinan  or  animal  life  through 
the  careless  use  of  medicines  as  to  api)ly  i)oisons  and  oiher  dangerous  agents  to  our 
orchard  and  garden  treasures  without  knowledge,  skill,  or  experience  in  their  uses 
and  effects.  And  yet  there  is  a  great  deal  of  such  work  now  going  on  througliout 
the  country. 

An  important  measure  was  adopted  by  the  American  Pomological  Society  at  its 
biennial  meeting  in  Boston  in  September,  that  will  enable  originators  of  new  fruits 
better  to  place  them  in  competition  for  the  Wilder  medals  of  the  society.  The  plan 
consists  in  the  appointment  of  an  ad  interim  committee,  to  be  composed  of  experts  in 
the  several  classes  of  fruits,  to  which  specimens  may  be  sent  at  any  time  between 
meetings,  and  whose  tests,  if  favorably  reported,  will  bind  the  society.  These  tests 
will  be  favorably  reported  to  the  society  while  in  session,  and  theawards  will  be  made 
or  rejected  in  accordance  with  the  character  of  the  reports.  This  plan  will  doubtless 

greatly  encourage  and  stimulate  originators  in  their  work  of  producing  new  and  bet- 
ter fruits.     A  California  exchange  has  the  following  favorable  comments: 

Hitherto  it  has  been  possible  for  competitors  to  show  only  such  varieties  at  the  annual  competitions 
as  may  ripen  and  be  in  prime  condition  at  the  time  Avhen  the  meeting  is  held.  This  has  shut  out 
a  vast  number  of  meritorious  productions.  For  instance,  only  one  or  two  of  the  remarkable  achieve- 

ments of  Luther  Burbank,  of  California,  in  tlie  way  of  new  hybridized  fruits,  some  of  which  have 
made  quick  fortunes  for  nurserymen  and  orchardists,  have  been  shown  at  the  annual  meetings,  the 

long  distance  and  the  climate  "of  California  not  permitting  his  work  to  be  entered  in  competition. The  ad  interim  plan  will  permit  any  investigator  to  have  his  work  examined  by  a  committee  of 
experts  at  the  time  when  his  fruit  is  in  the  best  condition  to  show  it. 

The  California  orange  crop  of  1903  reached  a  total  of  32,000  cars  of  360  boxes  each, 
against  24,000  cars  in  1902.     Lemon  shipments  reached  3,850  cars  of  312  boxes  each. 

Greatly  increasing  interest  is  being  manifested  in  nut  culture.  Individual  and 
organized  efforts  are  being  devoted  to  the  work  of  producing  nuts  on  a  large  scale. 
In  California  the  Persian  walnuts  and  almonds  are  the  leading  classes.  In  the  Gulf 
States  and  the  lower  Mississippi  Valley  the  pecan  is  first  in  importance.  In  the  hill 
and  mountain  regions  of  the  East,  the  chestnut  in  its  different  \arieties  and  species 
takes  the  lead,  while  the  shellbark  hickory  and  native  black  walnut  and  butternut 
will  doubtless  later  receive  due  attention  in  various  sections. 
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PROGRESS  IN  FORESTRY  IN   1903. 

Tlio  largest  fiut  of  the  yi-ar  WHY.i  in  llu  lii'ld  of  fon-wtry  was  tho  pro^reHH  matlo  in 
public  HiMitinuMit  concern  in;,'  it.  In  the  lOaHt  forestry  becanic!  for  tlie  first  time  a  live 
(juestion  in  tlu' minds  of  thti  ̂ reat  l)o<ly  of  Innibernien.  in  tin.'  West  public  opinion 
underwent  remarkable  changes,  which  were  sh(jwn  particularly  in  the;  ;:ro\vth  of 
feeling;  in  favor  of  thi>  national  f(»rest  reserves,  and  in  publi(t  api)reciation  of  their 
intimate  connection  with  the  irri;,'ation  movement.  When  forcHt  reserves  wen;  first 

(•icated  local  int«.'rests  were  almost  nnifoi-mly  op[)Osed  to  thenj.  ThiHopf)Osition  waH 
basi>d  upon  a  inisuruhMstandiu;;  of  the  objects  for  which  the  reserves  were  created, 
and  their  effect  uj>on  the  productive  interests  of  tiie  re;,'ions  in  which  tfiey  lay.  A 
better  understandinj;  of  the  purposes  of  the  (government  has  been  followed  by  an 
almost  complete  reversal  of  the  })ublic  attitude,  so  that  now  the  of)position  is  jjrac- 
tically  at  an  end,  e.xcept  in  isolated  cases  when;  rightly  or  wronjziy  the  public  interest 
is  su})posed  to  re(|uir(^  the  sacrifice  of  personal  interests;  otherwise;  throughout  the 
West  the  great  body  of  i)ublic  sentiment  is  vig(jr<nisly  in  supjjort  of  the  (iovernment 
forest  policy,  the  object  of  which,  as  President  Roosevelt  has  stated,  is  the  use  of  all 
the  resources  of  the  reserves  so  as  to  make  them  permanent. 

Other  evidences  of  a  growing  public  interest  in  forestry  are  the  attention  given  to 
this  subject  by  the  legislatures  of  the  various  States,  the  increased  membership  in  the 
American  Forestry  Association,  the  organization  of  State  associations,  and  the  large 
attendance  at  forest  schools. 

FORESTRY    ON    PUBLIC    LANDS. 

The  most  important  work  of  the  year  in  forestry  on  the  lands  of  the  National  Gov- 
ernment has  been  that  of  the  Bureau  of  Forestry  in  ascertaining  necessary  changes 

in  the  Ooundaries  of  existing  National  forest  reserves  and  areas  suitable  for  new 
reserves. 
When  the  first  reserves  were  created,  in  1891,  information  a})out  the  areas  set  aside 

was  in  many  cases  very  slight.  As  a  consequence,  the  boundaries  generally  had  to 
be  roughly  drawn,  without  special  reference  to  tlie  cliaracter  of  the  land.  It  was 
only  known  that  in  certain  regions  the  vacant  public  lands  were  covered  by  forest 
growth,  and  reserves  were  created  to  include  these  forests.  Mistakes  in  the  boun- 

daries were,  therefore,  frequent;  open  lands,  agricultural  lands,  and  other  lands  not 
suited  to  purposes  of  forest  reserves  were  sometimes  included,  while  considerable 
areas  of  timber  land  were  left  out  altogether.  As  exact  knowledge  of  the  regions  is 
obtained,  the  boundaries  are  clianged  so  as  to  secure  the  best  use  of  all  the  land  by 
reserving  for  timber  and  water  supply  only  such  lands  as  are  more  valuaV>le  for 
these  than  for  other  purposes.  This  is  an  aid,  not  a  hindrance,  to  the  development 
of  the  surrounding  country,  and  as  this  fact  is  made  apparent  and  justice  is  done  to 
the  legitimate  claims  of  those  who  felt  their  interests  injured  by  the  first  establish- 
mer.t  of  the  reserves,  the  opposition  has  rapidly  disappeared. 

The  work  of  examining  lands  for  new  forest  reserves  is  now  undertaken  for  the 
most  part  by  the  Bureau  of  Forestry,  and  is  done  with  the  greatest  detail.  During 
the  summer  of  1903  over  50,000,000  acres  in  the  Rocky  Mountain  and  Pacific  Coast 
States  were  examined  and  mapped.  Rejjorts  on  this  work  are  submitted  to  the 
Secretary  of  the  Interior,  with  definite  recommendations  as  to  what  areas  should  be 
reserved  by  the  National  Government. 

Valuable  i)ublic  land  is  now  i)a.ssing  so  rapidly  into  private  ownership  that  within 
a  very  short  time,  unless  action  is  taken  to  reserve  in  the  i)ublic  interest  the  lands 
which  ought  to  i)rovide  permanent  forests,  the  oj)portunity  to  do  so  on  an  extensive 
scale  will  be  entirely  lost.  For  this  reason  the  work  of  examination  for  new  reserves 
is  of  National  and  pressing  importance.  Without  such  exjjcrt  work  the  best  forests  in 
the  sparsely  settled  regions  of  the  West  would  naturally  fall  into  private  hands  before 
it  had  become  manifest  that  the  i)ublic  interest  demands  its  reservation. 

EXTENT    OF    FORE.ST    RESERVES    .\NI)    N.\TIONAL    PARKS. 

The  increase  in  the  area  of  the  forest  reserves  belonging  to  the  National  Govern- 
ment during  190.S  was  2,932,729  acres.  The  total  area  reserved  at  the  end  of  the 

yeiir  was  03,09.'), 254  acres. 
Seventeen  national  jiarks,  situated  in  fifteen  States  and  Territories,  jirotect  the 

forests  on  3,054,825  acres,  and  08,557  acres  of  woodland  are  included  in  eight  mili- 
tary reservations. 
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FOUKST    MANAGEMENT    ON    PUBLIC    LANDS. 

Ill  tlie  direction  of  iiitioducing  actual  iDiest  inanageiuent  on  public  laudh,  tlie  tiiOHt 
considerable  work  of  the  year  has  been  that  in  northern  Minnesota.  In  1902, 
225,000  acres  of  pine  land  in  northerii  Minnesota  were  set  aside  by  Congress  to  form 
the  Minnesota  National  Forest  Reserve.  On  this  land  is  one  of  the  finest  bodies  of 

red  and  white  pine  still  uncut.  The  proceeds  from  the  sale  of  this  tindx'r  belong  to 
the  ( /hippewa  Indians.  Plans  for  con.servative  hnnbcriug  have  been  prepared  by  the 
Bureau  of  Forestry,  under  which  the  Indians  will  receive  as  much  for  their  timber 
rights  as  they  did  formerly  under  destructive  lumbering,  and  at  the  same  time  pro- 

vision is  made  for  the  renewal  of  the  forest. 
A  working  plan  for  the  managenient  of  the  2,300  acres  of  tind)er  at  the  West  Point 

Military  Reservation  was  completed  during  the  past  year,  and  has  been  adopted. 

FOliESTRV    ON    PRIVATE    LANDS. 

The  introduction  of  practical  forestry  on  private  lands  in  this  country  continues 
to  be  for  the  most  part  supervised  by  the  Bureau  of  Forestry,  under  its  policy  of 
cooperation  with  private  owners,  although  some  advance  is  beginning  to  be  made 
toward  the  development  of  independent  commercial  forestry.  It  is  much  to  be 
desired  that  the  supervision  of  such  work  should  pass  into  the  hands  of  private  for- 

esters, since  the  prime  purix)se  of  the  cooperative  work  of  the  Bureau  is  to  furnish 
object  lessons  which  shall  bring  about  the  general  application  of  practical  forestry  by 
private  owners  to  their  own  lands. 

During  the  year  six  private  forests,  aggregating  100,300  acres,  have  been  put  under 
management  under  the  supervision  of  the  Bureau.  Plans  have  been  completed  for 
the  management  of  six  tracts,  containing  in  all  449,400  acres,  in  four  States.  Work- 

ing plans  are  in  preparation  for  timber  tracts  containing  1,416,000  acres.  Wood  lot 
studies  have  been  made  of  4,164  acres.  The  total  area  of  private  lands  on  which 
forest  management  was  being  practiced  under  the  supervision  of  the  Bureau  in 
January,  1904,  was  456,389  acres. 

'STUDIES    OF   THE    FOREST   AND    FOREST    PRODUCTS. 

An  important  work  in  connection  with  forestry  in  the  United  States,  which  can  be 
completed  only  after  many  years  of  study,  is  that  of  determining  and  mapping  the 
forests  of  the  entire  country,  including  the  composition,  density,  division  into  types, 
etc.  Much  information  along  this  line  has  been  furnished  by  the  studies  for  proposed 
reserves  already  examined.  Cooperative  studies  in  Maine,  New  Hampshire,  Cali- 

fornia, and  INlaryland,  participated  in  by  the  Bureau  of  Forestry  and  the  States  men- 
tioned, have  added  to  the  information  of  this  character.  Forest  maps  of  California, 

New  Hampshire,  and  Maryland  are  in  preparation.  Studies  of  forest  distribution 
have  been  made  in  Maryland,  Texas,  Missouri,  California,  Ohio,  Michigan,  Iowa,  and 
Montana. 

The  introduction  by  the  Bureau  of  the  *'cup"  system  of  collecting  turpentine  has 
revolutionized  at  one  stroke  the  naval-stores  industry  of  this  country,  by  securing  a 
greatly  increased  output  with  very  much  less  injury  to  the  trees.  The  conversion  of 
the  great  bulk  of  the  southern  operators  to  the  new  system  took  place  in  1903. 

Studies  by  the  Bureau  of  Forestry  of  commercial  trees  have  been  continued. 
Special  investigations  have  been  made  of  forest  fires  and  forest  insects;  of  forest 
replacement  and  reclamation  of  shifting  sands;  of  methods  of  wood  preservation;  of 
dendro-chemical  problems;  and  of  the  cedar  shingle,  basket  willow,  and  maple  sugar 
industries.  The  investigation  of  methods  of  wood  preservation  to  lengthen  the  life 
of  railroad  ties  promises  to  bring  about  great  economies  in  the  vast  annual  consump- 

tion of  tijnber  for  this  use. 

One  of  the  most  important  lines  of  work  undertaken  by  the  Bureau  is  an  investi- 
gation of  the  mechanical  properties  of  wood,  to  determine  the  strength  and  dura- 

bility of  the  merchantable  timbers  of  the  United  States.  The  solution  of  practical 
problems  is  the  aim  of  this  investigation. 

FORESTRY    AND    FOREST    LEGISLATION    IN    THE   STATES. 

Progress  in  forestry  has  been  made  by  various  States,  especially  Pennsylvania, 
California,  and  New  Hampshire.  New  York  leads  in  the  reservation  of  State  lands 
for  forest  purposes  with  1,245,925  acres.  Pennsylvania  has,  approximately,  304,776 
acres;   Michigan,   57,103   acres;   California    38,349  acres;   Minnesota,   20,551   acres; 
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MaflflUchuHotts,  l.'l.WaW  acrt'H;   wliilc   \\'^•(tlllill^^,  NN'iHcotiHiii,    K;ni,>^aH,  aii'l    WuHhiiij^ton follow  with  smaller arraH. 

At  {\\c  WW.)  scssioMH  of  Sl4ilt'  Ici^iHlaliin's  then'  were  many  lawH  pjiHHcd  Hlif)win^  in 
parltcular  an  advanco  alon^  tlio  following'  iiiK'H:  lOHUihlisliinciit  of  Stat(*  forcntry 
noaiils;  |>i-onml^taf ion  oi*  amciKliiicnl.  (»f  laws  to  piNttrd  aj/aiiist  forest  lircs;  arraiij^e- 
nuMit  for  invest i;;a( ions,  in  some  instances  in  conjunction  with  tin;  I'nrean  of  Forestry, 
of  State  forests,  in  order  to  estal)lish  a  sonml,  j)ractical  forest,  policy;  and  a  tcndenc)' 
to  j>lace  Stal('  fori'st.  nuitiers  in  the  hands  of  exjx'rt,  forestx^rs.  The  followinv?  an^  the 
more  important  acts  of  WHVA: 

(\ilil'or)iia.  —  Approi)riation  of  $ir), ()()(),  to  \)v.  nse<l  with  ('(pial  amount  from  I'nit^'.d 
Stiitea  in  invest iii;at ion  of  State  forests  hy  Mun^an  of  Forestry  (chap.  1^)^)). 

Colorado. — Sheriff  of  each  county  made  firo  warden  (chap.  H.'i).  Kesohition  ask- 
in{^  United  States  to  ostahlish  further  forest  resorves in  tliat Stale  (p.  540,  Sess.  Laws). 

Connecticut.  —  Provision  for  tree  wardens  and  dej)utieH  to  ov(!rse(?  tree  plantinj^ 
(chai>.  83).  State  forester  to  sell  tind)er  from  forest  reserves,  and  buy  land  therelor 
at  not  more  than  $4  peracn*  (chaj).  1.S2). 

Flor'utd.  —  Prohibition  of  cutting  or  boxing  trees  on  State  lands  (chap.  5259). Hawaii. — Provision  for  forest  reserves  and  administration  thereof  under  direct 
charge  of  expert  forester  (act  44). 

Idaho. — Arbor  Day  established  ()).  215,  Sess.  Laws). 
Illinois. — Resolution  requesting  P>ureau  of  Forestry  to  investigate  and  report  on 

Illinois  forests  (p.  359,  Sess.  Laws). 

Lidiana. — Law  concerning  a  board  of  forestry  and  a  State  forester  (chap.  44). 
Arbor  Day  established  (chap.  96). 

Mai))e. — Provision  for  forest  commissioner,  firewardens,  and  fire  laws  (chap.  168). 
Defining  timber  and  grass  land  (chap.  232). 

Michigan. — Creation  of  a  State  forest  reserve  and  i)rovisioa  for  its  management  by 
a  forest  commissioner  (No.  175).  Lawmaking  it  a  felony  to  cut  timber  on  State 
land  (No.  210).  Provision  for  fire-warden  service  and  fighting  of  forest  fires,  and 
prevention  of  fires  from  engines  (chaj).  249). 

Minnesota. — Provision  for  purchase  of  land  for  forest  reserve  (chap.  134).  Bounty 
for  tree  planting  (chap.  230).     Complete  forest  and  fire  laws  (chap.  363). 

Nevada. — No  coniferous  trees  to  be  cut  below  12  inches  in  diameter  (chap.  93). 
Nem  Hampshire. — Rebate  of  taxes  for  land  planted  with  timl)er  (chap.  124). 

Appropriation  of  $5,000  for  use  l)y  Bureau  of  Forestry  in  investigating  the  State 
forests  (chap.  139). 

New  Mexico. — Misdemeanor  to  destroy  timl)er  unlawfullvon  school  sections  (chap. 
81). 

New  'iorJ:. — Cliauge  of  closed  season  for  burning  fallows,  brush,  etc.  (chap.  186). Amendment  of  fire  laws  (chap.  442). 
North  Carolina. — Resolution  favoring  the  establishment  of  Appalachian  Forest 

Reserve  by  Congress  (p.  1173,  PubHc  Laws).  Resolution  for  State  investigation  of 
feasibility  of  establishing  Appalachian  Forest  Reserve  (p.  1181,  PublicLaws. )  Repeal 
of  an  act  prohibiting  corporations  from  owning  more  than  300  acres  of  timber  land 
(chap.  87).  Misdemeanor  to  cut  timber  upon  State  lands  without  permission  (chap. 
272,  sec.  5) . 

Penmijlvania. — Grant  of  power  to  forest  officials  to  arrest  without  warrant  (chap. 
29).     Provision  for  (lei)uty  forest  commissioner  at  salary  of  $2,500  (chap.  59). 

Tennessee. — Felony  to  cut  timber  unlawfully  on  State  lands  (chap.  444). 
Utah. — Misdemeanor  to  cut  timber  unlawfully  from  State  lands  (chap.  101 ).  Bounty 

on  tree  planting  (chap.  122). 
Washington. — Complete  forest  fire  laws  (chap.  114). 
Wisc/msin. — Provision  for  forest  connnission,  with  expert  forester  and  complete 

forest  law  (chap.  450). 

Wyoming. — Land  commissiont'rs  to  control  timber  sale^^  and  leases  (chap.  78). 

INTEREST   OF    LUMBEKME.V    ANI>    MINE    OWNKHS. 

Luml)crmen  generally  have  shown  a  marked  increa.^e  of  attention  to  forestry,  and 
a  considerable  percentage  of  them  are  iiKpiiring  whether  they  can  not  profitably 
introduce  forest  management  on  their  holdings.  This  is  hopeful  for  fore«<t  preserva- 

tion; for  hnnbermen  liave  not  failed  to  see  the  end  of  the  timber  supply,  btit  they 
have  nf)t  believed  in  the  past,  what  they  may  now  find  out,  that  they  could  make 
management  i)ay. 

Southern  luml>ermen  e8|>ccially  liave  availe<l  thempelvefl  to  a  remarkable  extent 

of  the  offer  of  cooperation  which  the  l'nn>au  of  Forestry  has  made  to  private  owners 
in  the  handling  *>i  tluir  timber  huid>-.      It  has  taxcil  lb.-  n  sources  of  the  Burciiu  to 
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respond  to  the  many  nciiie.sts  for  tulvice.  Detailed  working  planw  fur  fore^-t  tracts 

belonging  to  private  owners  in  the  South  were  prepared  f(jr  l,.'io(),000  aerew,  and  j)re- 
linunary  visity  of  inspection  were  nuide  npon  ten  large  fore.st  trac^th  Increaning 
connideration  has  been  given  l)y  the  associationn  of  knnbernien  in  the  South  to  the 
practicability  of  forestry  as  a  business  investment. 

An  exceedingly  important  tield  has  been  opened  to  the  Bureau  by  the  application 
of  eight  companies  which  own  large  tracts  of  timl)er  in  the  mining  districts  of  West 
Virginia  and  Tennessee.  The  problem  here  is  the  necessity  of  maintaining  the  forest 
as  a  })ermanent  source  of  supply  of  mining  timbers,  if  the  mines  are  to  be  most 
economically  worked. 

INTEREST    OF    K.VILKOADS    IN    KOUESTKV. 

Among  the  steady  consumers  of  timber  whose  future  needs  must  force  them  to  take 
an  active  interest  in  the  means  by  which  a  continued  yield  of  tind)cr  may  be  insured 
are  the  railroads.  There  are  now  203,132  miles  of  railroad  track  in  this  country,  and 
the  number  of  ties  required  merely  for  renewal  amounts  annually  to  something  like 
114,000,000.  The  increasing  scarcity  and  the  rise  in  price  of  ties  has  aroused  wide- 

spread discussion  concerning  future  supplies,  and  many  of  the  great  systems  of  the 
country  have  been  led  during  the  past  year  to  consider  seriously  whether  they  can  take 
any  action  to  make  provision  for  future  needs.  The  great  lailroads  are  particularly 
interested  in  the  problem  of  the  preservation  of  tind)er,  '_>spei'ially  ties  and  bridge 
timbers,  and  extensive  experiments  have  l^een  undertaken  by  the  Bureau  of  Forestry 
in  cooperation  with  many  roads,  to  determine  the  best  methods  for  increasing  the 
length  of  service  of  ties  and  bridge  timbers,  not  alone  by  j)reservative  treatment,  but 
also  by  mechanical  devices,  such  as  tie  jilates,  screw  spikes,  and  dowels.  Special 
attention  has  been  given  to  the  preservative  treatment  of  l<;w-grade  timbers  for  ties, 
and  the  results  have  shown  that  when  properly  treated  these  tind)ers  give  excellent 
service  in  the  track.  With  the  introduction  of  mechanical  devices  to  prevent  wear 
under  the  rail  the  use  of  the  soft-wood  timbers  will  probably  increase  very  rapidly. 

FOREST    FIRES. 

The  most  disastrous  forest  fires  in  1903  occurred  in  New  York,  Pennsylvania,  and 
Maine,  in  IVIay  and  June.  As  is  usually  the  case,  these  tires  took  place  within  a  few 
weeks,  during  the  prevalence  of  unusual  drought.  In  the  Adirondack  region  of  New 
York,  which  suffered  most  severely,  600,000  acres  of  forest  land  were  burned,  entail- 

ing an  estimated  loss  of  $3,500,000.  The  area  burned  in  Maine  is  estimated  at  275,000 
acres,  and  the  loss  at  over  $1,000,000.  In  Pennsylvania  the  fires  were  more  scattered. 
The  losses,  though  difficult  to  estimate,  were  heavy.  Other  regions  of  the  United 
States  suffered  from  intermittent  and  not  unusually  heavy  fires.  All  told,  the  forest- 
fire  losses  during  the  year  probably  exceeded  $10,000,000. 

FOREST    SCHOOLS. 

There  has  been  a  decided  increase  in  the  attendance  at  the  Yale  Forest  School  and 

the  Biltmore  Forest  School  in  the  past  year.  A  graduate  forest  school  was  estab- 
lished during  the  year  at  Ann  Arbor,  Mich.,  as  a  part  of  the  general  department  of 

literature,  science,  and  the  arts  of  the  University  of  Michigan,  and  three  under- 
graduate courses  in  forestry  were  instituted — at  Plarvard  University,  the  University 

of  Maine,  and  the  University  of  Nebraska.  In  addition  a  large  number  of  universi- 
ties and  colleges  now  give  short  courses  upon  this  subject.  The  New  York  State 

College  of  Forestry,  at  Ithaca,  N.  Y.,  was  discontinued  through  the  veto  by  the  gov- 
ernor of  the  clause  in  the  State  appropriation  bill  providing  for  its  maintenance. 

The  admirable  work  of  the  Forestry  Bureau  in  the  Philippine  Islands,  under  the 
direction  of  Capt.  George  P.  Ahern,  has  been  continued.  The  efficiency  of  the 
Bureau  has  been  largely  increased  by  reorganization  along  certain  lines,  and  its 
growth  continues  to  be  rapid. 

The  people  of  Hawaii,  through  their  board  of  agriculture  and  forestry,  liave  mani- 
fested very  keen  interest  in  forestry  and  a  realization  of  the  forest  problems  which 

confront  the  Territory.  The  board  of  agriculture,  upon  the  recommendation  of  the 
Bureau  of  Forestry,  appointed  Ralph  S.  Hosmer  to  be  superintendent  of  forestry, 
and  he  has  entered  upon  his  work  there. 



SOIL    AKKAB    SURVKYKI)     AND    M  A  l'!'KI>. 
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AREAS    SURVEYED    AND    MAPPED    BY    THE    BUREAU    OF    SOILS. 

Tlu'  lollowiiij,'  Miatt'iucnt  hIiowh  tlir  loc^iiion  and  extent  of  Hf)il  HiirveyH  made  up  tx3 

peoeniher  'M,  WHYA.  Litlio^rapli  nuipH  drawn  on  a  H<al(!  of  I  mile  to  tlie  inch,  cover- 
ing each  area  Hniveye«l,  indicate  in  c()lorH  the  distrd)ntic)n  of  the  various  soil  types. 

The  ac('u!nj>anvinLr  sk«'tch  map  ffiir.  ̂ ^4)  j'ivfs  th«'  locjition  of  these  areas. 

Fig.  5  J. — Location  of  ureas  fiurveyed  and  mapped  by  the  Bureau  of  Soils. 

The  statement  gives  first  the  area  surveyed  for  each  minor  division  and  then  the 
total  for  the  State  or  Territorv: 

Areas  of  soil  surveys  in  the  United  States  to  December  SI,  1903. 

Alabama: 
Perry  County   
Mobile  area"   
Huntsville  area  a. 
Fort  Pavue  area". 

Square miles. 

762 461 
606 
509 

Arizona: 
Tempe  sheet   
Phoenix  sheet   
Buckeye  sheet   
Yuma  area   
Solomonsvillc   area". 

Arkansas: 
Stuttgart  area   
Miller  Countv"   

\(,6 

•2-13 

43 
99 

108 

2;31 

626 

California: 
Fresno  area    <)28 
Hanford  area    216 

Imperial  area''    1,0M 
Salinaseheet    189 
San  Gabriel  area    259 
Santa  Ana  area    275 
Solediid  sheet    155 
Ventura  sheet    240 
Indio  area  a    234 
Los  Angeles  area"    570 
San  Jose  area  «    313 
Sacramento  area  "    515 

2,238 

656 

877 

4,67 

Square 

miles. 

Colorado: 

Arkansas  Valley  area        945 
San  Luis  area  "        628 

Connecticut: 
Connecticut  Valley  '<   

Delaware: 
Dover  area  <«   

Florida: 

Gad.sden  County  '<   
Georgia: 

Cobb  County        346 
Covington  area        225 
Fort  Valley  area  «        180 

Idaho: 

Boi.se  sheet    155 
Caldwell  .sheet    244 
Lewiston  area    308 
Blackfuot  area  «    428 

Illinois: 

Clay  County    400 
<'linion  County    491 
St  flair  County    650 
(.1  'Well   County    645 

s.i:  _:uni«in    ('ojinty«    866 

Knox   County rt...'    717 Winnebago  County  "    626 
McLean  Coiuuy"    1,159 
John.soii  County*'    339 

1,673 

505 
314 

648 

1,135 

5.853 

aSur%-eye<l  during  1903. '•Partly  Hurveye«l  during  190:1. 
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square II  i It's. 
IiKlianu: 

l'o.sey  County    :!87 Miidls,)U  Count  V"    A.Vt          ^22 

Iowa: 

Dubuque  area         -i-10 
Story  County  «        riTG 
Cerro  Gordo  Couiitvt*        ftti?       1 ,  083 

Kansas: 
Wifhita  area          465 
I'ai-Mons  area  «        3D8 
Russell  area <'         270   i.iaa 

Kentucky; 
Union  County        :561 

Seott  County  «         'JSO 
Mason  County  <•        'Jif)          806 

Louisiana: 

Lake  Charles  area        'J02 
Ouachita  Parish »     ...      (105 
New  Orleans  area  «         110 
Acadia  I'arish  "        G3i)      1, 853 

Maryland: 

Calvert  County        "JIT 
Cecil  County        37G 
Harford  County         418 

Kent  County  .'.        293 
I'rince  George  Conn  ly        480 
St.  Mary  County        303 
Worcester  County  «        488   2,G10 

Massachusetts: 
Connecticut  Valley  ?'          809 

Michigan: 
Allegan  County        828 
Pontiac  area  <i  !        307      1,135 

Minnesota: 
Marshall  area <«          233 

Mississippi: 
Yazoo  sheet        4G3 
Mayersville  sheet        193 
Smedes  area        4G3 
McNeill  area  a         198      1,317 

Missouri: 
Howell  County         919 
Shelhy  Countvd        511      1,430 

Montana: 
Billings  area          107 

Nebraska: 
Grand  Island  area*'        44G 
Stanton  area  o        323          7G9 

New  Jersey: 
Salem  area        493 
Trenton  area        810      1,303 

New  Mexico: 
Carlsbad  sheet    80 
Roswell  sheet    49   129 

New  York: 
Bigtlats  area    223 
Lyons  area    515 
Westlield  area    2G0 
Long  Island  area  n    845 
Syracuse  area  »    416   2, 2f9 

North  Carolina: 
Alamance  County    365 
Cary  sheet    63 
Clayton  sheet    214 
Hickory  area    988 
Kinstofi  sheet    257 
Mount  Mitchell  sheet    497 

"Surveyed  during  1903. 

•  S«juare 
niilets. 

North  Carolina — (-'ontiniR-d. Newbern  bheet    46 
I'armele  area         23*3 
Princeton  hlieet         248 
Statesville  urea         7»4 
Craven  area         897 
Asheville  area  «        497 
Saluda  area"        190 

     5, 282 

North  Dakota: 
Graiul  Forks  area         314 
Fargo  area  "         406 
Jamestown  area  n        4'.'G 

      1,216 

Ohie: 

('olunibus  area    472 
Montgomery  Coun; y         480 
Toledo  area        403 
Ashtabula  area <'        340 

      1,695 

Oregon: 
Salem  area"        284 
Baker  City  area "        158 

        442 

Pennsylvania: 
Lancaster  area        269 
Lebanon  area        669 
Lockhaven  area"        278 

     1.216 

Porto  Rico: 
•Arecibo  to  Ponce          330 

South  Carolina: 
Abbeville  area    1,  oot; 
Darlington  area        599 
Campobello  area"        515 

Orangeburg  area"        'S.io 

     2, 350 

South  Dakota: 
Brookings  area  "          4S4 

Tennessee: 
Clarksville  area        547 
Davidson  County"        501 
Pikeville  area  "        440 

     1,488 

Texas: Brazoria  area        845 
Vernon  area        277 
Willis  area        215 
Paris  area"        548 
Nacogdoches  area  «          97 
Woodville  area  "        100 
Lulkin  area"          99 
Jacksonville  area  "        100 

     2,281 

Utah: 
Salt  Lake  sheet        219 
Sevier  Valley        235 
Weber  County        310 
Provo  area  "        373 

     1,107 

Virginia: Albemarle  area    1, 410 
Bedford  area        632 
Prince  Edward  County        430 
Leesburg  area"        419 
Norfolk  area"        303 

     3,191 

Washington: 
Suriftyside  sheet        224 
Walla  Walla  area        201 
Yakima  sheet          85          510 

Wisconsin: 
Janesville  area        451 
Viroqua  area  "        504 

          955 

Wyoming: 
Laramie  area  "          309 

Total    CO,  411 

b Partly  surveyed  during  1903. 



INJURIOUS    INSECTS    IN'    1!»03.  r)()3 

THE  PRINCIPAL  INJURIOUS  INSECTS  OF   1903. 

l>y  I'.   II.  I  "ii  1 11 1:\  i»i:n,   I'^nloiiioloi/ist  in  ( 'iiart/f  of  lirniliiHj  J-I.ijirriiiniif.:. 

Tlu'  r;iU'ii<l;ir  year  of  I'-KK)  rcscinliUMl  in  many  n'Hj)i'(ls  llw  two  prcvionH  ycarH  a.s 
i('y:a?ils  losses  oft-asioneil  by  inscrtH;  (Iwni  was  a  Hiiiiilar decrease  ami,  on  tiic  whole, 
evitliMue  of  sinalicr  losses  ihaii  have  occurie<l  in  many  years.  In  limited  l<H-alities, 
however,  eeitain  postM  <li(l  u;reat  injury.  There  wer(M|uite  an  many  eomplaintw  of 
outbreaks,  ulthoutjh  not,  as  a  rule,  of  great  Heriou.snnss,  and  several  new  inseet 
enemies  of  eertain  crops  were  detected.  Among  the  most  injuriouH  pestH  the  Mexi- 

can cotton  l)oll-weevil  has  been  tlie  most  reniaikable,  as  it  has  not  only  continue(l 
its  range  in  Texas  but  spread  into  Louisiana.  The  San  Jose  scale  and  codliug  moth, 

although  not  the  subject  of  as  much  <'omj)laint  as  in  earlier  years,  have  (engaged  the 
attention  of  many  economic  workers,  and  there  is  a  jtossibility  of  a  k^ssening  of  damages 
in  a  few  years.  There  were  local  outl)reaks,  usually  not  extensive,  of  the  Hessian 
Hy,  chinch  bug  and  of  grasshopj)ers  or  locusts,  cutworms,  and  army  worms,  Koot- 
feeding  species,  such  as  white  grubs,  wireworms,  root-maggots,  and  root-lice  were, 
for  some  unknown  reason,  rampant  over  a  con.sideral)le  territory,  many  complaints 
of  injury  having  been  received.  Tiie  cabbage  and  onion  maggots  were  particularly 
destructive.  The  two  cucumber  l)eetles,  orchard  scale  insects  in  general,  and  a 
few  similar  ])ests,  were  normally  trouljlesome.  On  the  other  hand,  ])ill-bugs  as  a 
whole  did  little  damage,  which  is  true  of  the  bean  and  pea  weeviJs,  so  far  as  reports 
are  concerned.  Shade-tree  defoliators  were  only  locally  abundant.  TIk;  gypsy  an<l 
]^rown-tail  moths  have  l)oth  enlarged  their  territory,  the  latter  having  Ijecome 
destructive  in  New  Hampshire.  Tlie  cherry  fruit  liy  has  apparently  disappeared, 
owing  to  atmoaj)heric  conditions,  and  other  ])ests,  such  as  the  squash  bug,  strawberry 
weevil,  squash  vine  l)orer,  the  potato  and  tobacco  weevils,  have  not  attracted  atten- 

tion. Of  insects  injurious  to  stored  products  there  has  been  a  decided  increase, 
especially  of  the  cigarette  and  tiour  l)eetles.  Several  species  of  in.sects,  as  a  rule 
more  destructive  in  the  Soutli,  but  which  have  until  recently  been  very  troublesome 
northward,  have  nearly  died  out  in  the  North  in  past  years,  the  list  including  the 
harlequin  ca])l)age  ])ug,  cal)bage  looper,  corn  stalk  borers,  fall  army  worm,  and  others. 
This,  however,  can  n(»>t  be  said  of  all  localities. 

The  apple  Bucculatrix,  or  ribbed  cocoon  maker,  had  a  very  destructive  period  in 
the  apple  orchards  of  central  New  York,  and  was  also  in  evidence  in  Pennsylvania. 

The  apple  maggot  {Rhaf/oletis pomonelld  Walsh)  was  unusually  injurious  in  Ohio 
and  New  Hampshire,  and  many  apjjles  injured  by  this  species  in  other  regions  were 
noticed  on  sale  in  the  District  of  Colum])ia. 

Apple  plant-lice  {Aphi.^  mail  et  al.). — Considerable  damage  to  apples  l)y  i)lant 
lice  of  different  species  was  observed  in  New  York,  New  Jersey,  Ohio,  Pennsylvania, 
Maryland,  Connecticut,  Nevada,  and  Washington.  The  woolly  aphis  {Schizonenra 
lanigera  Hausm.)  caused  considerable  injury  during  the  year  in  various  portions  of 
New  York,  Ohio,  and  Virginia. 

BoLLwoRM  {Heliothix  (iniufjei  Hbn.), — Los.ses  due  to  this  species  were  reported 
throughout  the  cotton  belt  from  North  Carolina  westward,  also  in  southern  Calfornia. 
Injury  to  cotton  in  Texas  alone  is  estimated  by  I\Ir.  A.  L.  Quaintance  at  ̂ 5,000,000. 
Adding  the  shortage  on  corn,  tomato.  tol)acco,  and  various  forage  and  garden  vege- 

tables in  the  same  State,  he  estimated  a  total  loss  of  $6,300,000.  A  corresiX)ndent  in 
North  Carolina  estimated  a  lo-ss  of  16  per  cent  to  cotton,  one  in  California  to  sugar 
corn  at  25  j^er  cent,  while  in  one  region  of  Louisiana  a  complete  loss  of  tomatoes  was 
reported. 
Canker-worms. — Both  spring  and  autumn  forms  were  destructive  in  Ohio. 
Cigarette  beetle  {Lasioderma  si'rrirorvc.  Fal). ). — This  beetle  hasl)een  very  troub- 

lesome for  a  number  of  years  from  Pennsylvania,  District  of  Columbia,  and  Mary  land 
southward,  and  has  continued  its  ravages  in  tobacco  in  large  warehouses  and  fa<^tories 
there,  and  has  injured  much  to))acco  and  drugs  in  Florida  and  Virginia.  In  ]Vhiry- 
land  a  tobacco  manufacturer  exi>ended  over  $1,000  in  an  effort  to  eradicate  the  p<  st. 

Co.MMON  ASPAKA(irs  BEETLE  (  CnoccHs  as])araf/i  Linn.). — Wa--  reported  40  miles  we.*^t 
of  Chicago,     it  has  continued  to  be  diffu.sed  north wanl  and  we.stwani. 
Common  elm  borkh  ( Saperda  iridenUita  01.  i. — Thid  ]>orer,  which  lias  destroyed 

many  trees  in  the  vicinity  of  Cincinnati,  Ohio,  in  years  past,  continues  there  as  usual, 
and  has  been  reported  doing  much  «lamage  al><»  in  Indiarui  and  New  York. 

Cotton  boll-weevil.      {See  Me.vican  cotton  boi.l-wekvil. ) 
Co'iToN  LEAF  WORM  OK  COTTON  WORM  [Alabama  ufffUlacea  Hbn.). — Was  much 

complained  of  in  Georgia. 
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CowPEA-rop  WEEVIL  {Chalcodi'niius  uiiieus  Boh.). — Was  reported  from  numerous 
localities  in  the  Suutli  a.s  injuring' cotton,  but  tlicse  reports  were  found  to  ))e  erroneous, 
the  insect  having  bivd  in  cowi)ea  anil  npread  from  that  crop  to  cotton  tield.'^. 

C'l  ci'MUEU  FLEA-iiEETLE  {Kpltrlx  cnciiineris  Ihirr. ). — (ireat  damage  to  Cuban  tobacco 
grown  in  Connecticut  and  to  ornamental  jtetunias  in  Wa.shington,  D.  C. 

DESTKUt^rivE  PINE  BAKK-HEETLE  {Denilrortoniui  frontalis  Zimm. ). — After  an  absence 
of  many  years,  when  it  hail  apparently  disappeared,  reappearett  in  Georgia,  and  if 
its  increase  continues  will  require  prompt  action  to  check  its  ravages  and  spread  to 
uninfested  regions. 

Klm  twig-gikdler  (Obena  ulmicola  Chttn. ). — "Was  first  described  and  its  habits made  known  in  1904  as  an  enemy  to  the  elm  at  Decatur,  III.,  although  its  destructive 
work,  which  is  made  evident  by  the  numerous  dropping  of  leaves  in  ̂ lay  and  June, 
was  originally  noticed  in  1901. 

Fickle  miuge  {Sciara  iuconstans  Fitch). — Continued  its  depredations  in  various 
localities.  During  the  year  it  was  reported  most  injurious  in  Pennsylvania  and  in 
Nevada. 

Flour  beetles  ( Ti^iholium  fernigineum  and  confusum) . — Were  the  cause  of  much 
trouble  in  elevators,  on  board  ships,  and  in  freight  and  express  trains,  injury  in  most 
cases  being  to  flour,  and  occurring  from  Minnesota  to  Louisiana  and  Texas. 

False  chinch  bugs  {Ni/slus  iiihiutas,  y.  parallehif<,  and  .V.  an(/ustatiis). — Unusually 
destructive  in  the  Western  States  and  to  a  considerable  variety  of  crops,  including 
corn  and  other  cereals,  potato,  sugar  beet,  cabbage,  etc. 

Fkuit-tkee  bark-beetle  {l!:)Coh/tns  ragulosas  Katz.). — Although  not  more  injurious 
than  formerly,  this  pest  was  noted  on  numerous  occasions  in  Maryland  and  Georgia 
attacking  perfectly  nealthy  trees,  indicating  that  the  insect  has  gradually  assumed 
this  habit,  which,  several  years  ago,  was  not  believed  possible. 

Fuller's  rose  beetle  {Aramigus  fidlcri  Horn). — Much  damage  in  fields  of  straw- 
berry and  raspberry  in  southern  California.  Experiments  with  bisulphid  of  carbon 

against  the  larva  were  quite  effective.     Also  injurious  in  Fredonia,  Ohio. 
Garden  webworm  {Loxostege  similaUs  Guen.). — ISerious  injury  to  young  cotton  in 

southwest  and  north  Texas,  in  Oklahoma,  and  Louisiana,  causing  replanting  in 
many  instances. 

Grain  plant-lice  {Nedarophora  granaria  et  al. ). — Quite  troublesome  early  in  the 
season,  but  later  were  destroyed,  mainly  by  parasites. 

CrRAPE  BERRY  MOTH  {Eiulcmis  hotrcutu  Scliiff . ) . — Particularly  destructive  in  Ohio. 
Grape  leaf-hoppers. — Destructive  for  a  number  of  years,  and  TypMocyha  comes 

has  done  considerable  injury  in  New  York  State. 
Ctrape  root-worm  {Fidia  viticida  AValsh). — Continued  its  ravages  in  the  vineyards 

of  northern  Ohio  and  New  York,  including  Long  Island,  and  much  experimental 
work  has  been  done  against  it  in  those  States. 

Ctrasshoppers  or  locusts. — More  especially  Ccannula  pelluclda,  Melanophis  cUlanis 
and  Aulocara  elliotil,  were  destructive  in  the  Northern  States  and  Territories  west  of 
the  Mississippi  River  Valley. 
Harlequin  cabbage  bug  {Murgantia  histrionica  Hahn). — Not  observed  in  injurious 

numbers  in  cultivated  fields  in  or  near  the  District  of  Columbia,  but  was  found  spar- 
ingly on  wild  crucifers.     Southward  it  Avas  about  as  numerous  as  ever. 

HoRNFLY. — Troublesome  on  cattle  and  other  stock  in  Minnesota  and  in  Canada. 
Horseflies. — These,  with  related  flies,  were  injurious  to  stock,  and  made  the  sub- 

ject of  special  study  in  Louisiana  and  Ohio. 
Leaf-beetle  { Phiedoii  itruginosa  Suflr.). — This  beetle  has  assumed  a  new  role  as 

an  enemy  of  water  cress  in  Pennsylvania. 
^Iediterranean  flour  moth  {Ephestia  Kuehniella  Zell). — Has  increased  in  mills 

in  Minnesota. 

Mexican  cotton  boll-weevil  {Anthonomus  grandis  Boh.). — Has  continued  its 
destructive  spread  in  Texas,  and  has  even  crossed  into  Louisiana.  In  the  regions 
infested  in  Texas  it  has  been  estimated  that  50  per  cent  of  the  cotton  crop  has  been 
lost,  a  money  value  of  $15,000,000.  An  appropriation  of  $250,000  has  been  made  by 
Congress  for  immediate  steps  toward  abating  the  further  spread  of  this,  the  most 
important  insect  pest  of  the  present  time.     See  figure  10,  page  206. 
New  York  weevil  {Ithi/cenis  noveboracenm  Forst. ). — This  weevil,  which  has 

attracted  considerable  attention  during  recent  years,  has  continued  its  depredations, 
more  especially  in  Illinois,  Indiana,  Iowa,  and  Alabama.  In  some  cases  it  ruined 
young  apple  orchards.  It  attacks  the  buds  or  axils  of  the  leaf-stalks  and  sometimes 
gnaws  the  leaves. 
Northern  mole  cricket  {Gri/llolcdpa  borealis  Burm.). — Reported  devastating  the 

potato  crop  about  Richmond,  Ky.,  also  in  Luzerne  County,  Pa. 



INJURIOUS    IN8KCT8    IN    1003.  ')(\^) 

NiT  WKKViix. — (VniHidernblo  injury  to  I'liCHtimtH  iti  iVmiHylvania.  Halauiting.  jiro- 
bus<'oi<l<t(.^  und  n.irdumwt'  tlu>  offoiuliTH  and  niinilar  dania^'c  in  Maryland  and  Virf.'inia 
was  noted.  In  tlu'  SDUtlicrn  Stalcn  jjccan  nnlH  wrrv  nnjrc  injured  than  liitlicrto, 
n»(»s(  noticeahly  in  Tfxas  and  ( iroiyia.  and  lo  a  Ichh  ext<*nt  in  MiwicHijtpi.  In  one 
locality  in  (ieorj^ia  7^  ju'r  cent  of  tlic  ciop  was  lost. 

(  )Y.sti:h-.sui:i.l  u.vkk-i.oi'hk  {Mtitilnsjun  jMumtnun-—  lA'}>ul(miiiii(f<  vhni). — Afttrr  a  tcrui 
of  foniparativt*  ini'.oi'uousiu  sh,  tluH  jn'Ht  l»a.H  attractt*!  coni-ideraMe  attention  in 
variouH  portions  of  tin*  country,  especially  in  northern  Ohio  and  Mai  yland. 

rLANT-i-ici:. — Of  th(\M*  in.'sectM  the  ntrawhcrry  rootdou.'^e  {Aphis  forbesi  Weed)  di<l 
consi<leral)le  datnaLre  in  Maryland.  The  melon  louse  (  A/thin  (foysi/f/ii  (ilov. ),  althou^jh 
trouhlesouie  at  tiinen,  >vaH  really  rare  <lurin;^  a  great  part  of  tlu;  soa.'^on  in  a  corisidor- 

al)le  portion  of  its  range,  from  Maryland  and  tlie  district  of  ('olund)ia  southward. 
<  )tlu'r  .species  that  were  trouhlesomtMiie  the  aople  and  grain  plantdice,  which  have 
already  been  mentioned,  and  the  i>ea  louse,  which  did  local  injury  in  Texas,  .South 
Carolina,  Pennsylvania,  and  Rhode  Island. 

l*i:.\i{-THKK  rsvLi.A  {Psijlld  jHir'tcola  Forst. ). — Cause  of  excessive  losses  in  many  fruit- growing region.^  of  New  York,  Khode  Island,  and  Canada. 
Pkcan  niDwoHMs  (/Icro/'a.sj.s  Hpp.). — Injurious  in  the  (itdf  region. 

Pkcan  iu'sk  worm  {JuKti'iiKniiti  ( (f'iui}ili(i/ifli<i)  c<iri/<iii(i  Fitch). — I'articularly  trouble- 
some in  (J(>(>rgia.  A  Texas  grower  re})ort.s  one  of  these  insects  more  <lestructive  to 

pecan  than  all  other  causes  combin«>«i  and  cause.s  los.'^cs  of  millions  of  dollars  yearly. 
Plum  clkculio. — Mr.  M.  V.  Slingerland,  of  New  York,  reports  that  several  growers 

made  thorough  tests  of  arsenate  of  lead,  sometimen  mixed  with  Bordeaux  mixtin-e, 
with  gratifying  results.  The  same  combination  han  heen  much  urged  by  the  Divi.'-ion 
of  Entomology  during  the  past  season  fur  this  and  other  insects,  w  ith  hopes  of  its 
being  more  effective  than  Paris  green,  alone  or  combined  with  P>ordeaux  mixture. 

Plum  leaf  saw  fly  {Dimorpliopterijx  jiimiuis'^ovX.).  —  Injurious  in  Canada. 
Quince  cuRCiLio  (  Couotrachelns  cratief/i  Walsh). — Continued  injurious  in  New  York. 

Stalk  borek  {Pajxdpc/tta  n'dda  Guen. ). — Injurious  to  various  garden  products  in New  England;  also  in  Minnesota. 

PowDER-POST  BEETLES  (Lycttis  spp. ). — More  reports  of  damage  to  liardwood  han- 
dles of  agricultural  implements  and  to  wood  to  be  used  for  this  and  similar  purpo.^es 

were  received  than  in  many  previous  years,  the  damage  being  most  pronounced  in 
Illinois,  Indiana,  Minne.sota,  Louisiana,  Pennsylvania,  Nebraska,  Missouri,  Iowa, 
Texas,  Colf>rado,  Wisconsin,  Ohio,  and  Arkansas. 

Red  spider  {Te(r(ini/chns  buaaculatus  Harv. ). — Injurious  chiefly  in  greenhouses  in 
many  parts  of  the  United  .States. 

Rose  midge  {Neoccrata  rhodopluu/d  Coq.). — Cause  of  serious  loss  in  rose  houses  in 
Chicago,  111.,  injury  being  most  pronounced  on  the  Meteor  variety,  as  in  earlier 
years.     Similar  damage  was  done  in  Cleveland,  Ohio,  evidently  by  the  same  species. 

Rose-chafer  {Macrodact[/Ias  sabspinosus  Fab.). — Unusually'nuinerous  in  190.3  in several  localities  in  New  York. 

Root-mac;c;ots. — The  year  1903  has  been  marked  by  unusual  injuries  by  the 

imported  cabbage  maggot  {Pe(/om>/a  Wcifisicx  Bouch<') ,  the  onion  maggot  {Pe'yomija 
cepdorum '^leaOm) ,  and  other  species  of  less  importance.  The  cabbage  maggot  has 
been  very  troublesome  in  New  Y''ork,  Pennsylvania,  and  Canada;  the  onion  maggot 
in  Michigan,  New  Y'ork,  Maine,  New  Hampshire,  and  Canada.  The  carrot  rust  fiy 
{Ps'da  rome  Fab.)  has  continued  destructive  in  New  York  and  in  Canada,  where  it 
is  permanently  established,  and  the  seed-coni  maggot  {Pegomya  fusciceps  Zett. )  did 
considerable  damage  to  .several  crops,  including  peanuts,  in  California.  The  prol)able 
reason  why  root-maggcjts  are  so  destructive  is  that  comparatively  little  is  done  by 
many  owners  to  check  them,  failure  to  rotate  with  immune  cropsj  and  in  .«ome  ca.se8 
the  persistent  use  of  barnyard  manure. 

San  Jose  scale  (Aspidiotn.'^  peniicioxus  Comst. ). — Although  still  the  subject  of 
much  remedial  experiment,  this  scale  appears  to  be  gradually  attracting  less  atten- 

tion year  l)y  year,  partly  due  to  its  becoming  better  known  a,'^  a  pest  and  partly  to 
the  more  general  use  of  remedies;  perhaps  also  to  the  fact  that  the.se  remedies  are 
having  a  material  effect  in  reducing  the  numl^er  of  this,  one  of  our  mo.st  troublesome 
©f  orchard  })€^sts. 

Shade-trek  defoliators. — Our  three  most  destructive  shade-tree  defoliators,  the 
white-marked  tussock  moth,  fall  webworm,  and  elm  leaf-beetle,  were  reported 
injurious  in  a  few  localities,  l)Ut  were,  on  the  whole,  much  less  destructive  than  in 
recent  years. 

SouTHER.N  okain  LOUSE  (  Toxotticru  gramiuutii  Roml.  ). — Notice<l  in  early  grain  in 
Texas,  but  was  evidently  contndh'd  by  parasites.  Al>out  the  same  time  the  insect 
was  reported  on  oata  near  Harts\  ill«-   S.  C. 
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SiKAUUKKUv  I'KOWN-BoitKK  (  Tylittii'viHn  fi'i^fjarix  Kilcy). — AKswciatetl  witli  injury  by 
the  ioot-\vonii8  iu  the  vicinity  of  Na.^liville,  Tenn. 
Stkawhkkky  koot- worms  (  Ti/jwfjfioru.i  canelliis,  Graplwpa  luurcassitus  aii<l  (1.  nehulo- 

mat). — Witli  otiier  strawberry  ̂ ests,  the.se  worms  have  l)een  very  de.struetive  to 
extensive  strawberry  interests  in  the  vicinity  of  Nashville,  Tenn. 

Str.\wbekrv  weevil  {Anthoiioinus  sUfnutns  Say). — C'an.scd  consideraKle  darnatje  in 
Maryland  and  Minnesota. 

SvvEET-POTATo  WEEVIL  {Ciflus  foriaicuriuM  Fsih. ) . — Noted  a.-)  havinjj;  been  the  cau.se 
of  the  practical  abandonment  &l  sweet-potato  growinjj^  in  Texas.     lnjnri(»ns  in  Cuba. 

TnKiPs  (different  species). — These  attracted  considerable  attention  by  their  injuries 
to  alfalfa  in  Colorado,  to  carnations  in  greenliwuses  in  Ohio,  and  throuf^h  their  injuries 
in  gardens  in  New  York.  The  tobacco  thrips  {Thrips  ttihaci  Lind. )  was  reported 
injurious  in  New  York  and  in  Barbados,  West  Indies. 

TwELVE-spoiTED  ci'CUMHEU  BECTLK  [Diahroticd  12-punctuta  01.). — As  troublesome 
durin«:  the  year  as  at  ©ther  times  from  the  District  of  Columbia  southward.  At 
Washington  it  despoiled  many  garden  flowers,  especially  canna,  while  roses  and 

dahlias  were  nearly  completely  ruined.  In  Texas  the  insect  occurred  "by  the 
million,"  eating  everything,  including  maize  and  Kafir  corn  and  garden  plants. 
"White  fly"  [Aleurodes  si)p. ). — Many  complaints  of  losses  by  Aleurodes  were 

made  during  the  year,  especially  in  Pennsylvania,  New  Jersey,  Illinois,  Maryland, 
Mississippi,  Ohio,  Florida,  the  District  of  Columbia,  Cuba,  and  Jamaica.  Infestati©n 
of  strawberry  was  unusually  large. 
White  grubs  {Laclmosterna  spp. )  were  more  than  usually  injurious  over  a  consid- 

erable territory  to  roots  of  valuable  trees,  such  as  seedling  fruit  trees,  to  corn,  and  to 
grasses  on  lawns.  Injury  was  very  jironounced  in  INIinnesota  by  L.  riigosa,  in  Vir- 

ginia by  L.  hh'ticida,  and  in  numerous  other  States,  including  Illinois,  Wisconsin, 
Pennsylvania,  Texas,  Ohio,  Michigan,  Alabama,  and  Massachusetts,  where  the  species 
could  not  be  identified.  A  correspondent  in  Illinois  reports  perfect  success  in  the  use 
of  bisulphid  of  carbon  against  this  class  of  insects.  Unless  conditions  which  we  do 
not  understand  are  present,  there  is  probability  that  an  invasion  of  the  May  or  June 
beetles  (the  parents  of  these  insects)  may  follow  these  attacks  in  one  or  possibly  two 

years. 
PROGRESS  IN  BIRD  AND  GAME  PROTECTION  IN  1903. 

By  Henry  Oldys,  Asmstant,  Bielefjical  Survey. 

The  year  of  1903  was  one  of  great  activity  in  the  protection  of  game  in  the  United 
States.  Interest  centered  chiefly  in  legislation,  the  volume  of  w  hich  was  greater 
than  in  any  i)revi©us  year,  and  many  new  laws  were  enacted  increasing  the  restric- 

tions already  on  the  statute  books  and  providing  more  effective  enforcement.  Sev- 
eral important  cases  were  decided  by  the  courts.  The  movement  for  the  protection 

of  nongame  birds  spread  to  a  number  of  additional  States,  and  an  important  agree- 
ment was  made  between  the  Audubon  societies  and  leading  wholesale  millinery 

organizations.  The  importations  of  exotic  species  were  numerous  and  afforded  some 
features  of  special  interest.  New  game  preserves,  some  of  notable  size,  were  estab- 

lished, usually  by  sportsmen's  clubs,  but  in  one  or  two  instances  by  hotels  as  an added  attraction. 

LEGISLATiaN. 

Of  forty  States  that  considered  game-law  amendments  in  1903,  thirty-six  passed 
more  or  less  comprehensive  measures.  Virginia  and  Tennessee  adopted  general  game 
laws,  uniform  in  their  application  througliout  the  State  and  superseding  previous 
conflicting  county  laws.  Georgia,  Idaho,  Illinois,  Minnesota,  Nevada,  Texas,  Wash- 

ington, and  New  Brunswick  also  enacted  new  general  laws,  or  materially  modified 
existing  statutes.  A  few  States  added  to  their  restrictions  on  trade  in  game:  Arkansas, 
INIinnesota,  and  Texas  prohibited  the  sale  of  all  game,  Wisconsin  of  all  but  a  few 
species,  Utah  and  Oklahoma  of  big  and  ui:»land  game,  and  several  other  States  of 
certain  game  birds;  Virginia  and  ISIontana  prohibited  the  export  of  any  of  their 
game,  and  Texas  passed  an  important  law  prohibiting  export  of  all  game,  including 
waterfowl,  which  had  formerly  been  excepted.  Nine  States  and  Territories  now 
prohibit  the  sale  of  all  game,  twenty-seven  prohibit  the  sale  of  certain  species,  and 
only  thirteen  have  no  restrictions  on  sale.  Prohibition  of  export  of  game  in  some 
form  is  in  force  ]>ractically  throughout  the  country. 
Among  the  changes  in  close  seasons,  it  is  noteworthy  that  New  York  and  Montana 

out  off  spring  shooting  of  waterfowl;  Nevada  of  ducks,  woodcock,  plover,  and  snij^e; 
and  Massachusetts  of  shore  birds. 



1UR1>    AND    (JAMK    PROTECTION    IN    1903.  507 

Several  States  a<lo|iteil  Itetter  means  !"i>r  the  eiil'Mrceiiieiit  of  laws.  'renncsHCO  j»ro- 
vi<leti  a  State  \var<leii,  New  Mi-xieo  a  Territorial  warden,  aii'l  ( Jeor^ria  e«*uiit y  ward- 

ens. Ntwtli  Dakota  replaced  its  S(at<'  wardi-n  \\\{\i  two  district  wanieiis.  Xwrth 
('a!»lina  autliori/ed  its  newly  or^^ani/ed  .Vndnhon  society  to  appoint  tiaine  wardeiiH, 
and  exercise  j^eneial  supervision  t-jver  tlio  protection  of  )j:ani(*  and  non^ranio,  birds  iu 
tlu'  Stato.  The  principle  involved  in  thus  ('oniniitting  th(^  enfonu-inent  of  j^aint?  lawH 
to  a  proteetivo  orj^uni/ation  is  not  now;  the  J')claware.  (ianu!  Protective  Assh<  iatioii 
and  the  Nova  Scotia  (Janie  and  Fishery  Protection  Society  exercise  niinilar  jiirisdic- 
tion,  ami  this  method  of  enforcement  is  common  in  Australia. 

A  uni(|ue  feature  of  the  le<,'islation  of  the  year  of  interest  t^)  farmerH  consists  of  laws 
enacted  loy  Maine  and  Massachusett.s,  makin<r  piovision  f*>r  compensation  for  dam- 

ages done  hy  d(H'r  to  j^rowinj^  crops;  and  it  will  interest  sportsmen  to  nf)te  that  Min- 
nesota has  aholished  the  conliscation  of  dofXH  and  ,2;uns,  and  that  the  re(juirement  of 

jihrttouraphs  of  hunters  on  nonresident  licenses  has  been  abandoned  by  Jllinois  and 
adopted  by  Indiana. 

The  subject  of  huntinj^  licenses  occupied  much  attention,  whicli  re.sulted  in  the  adop- 
tiwn  of  nonresident  licenses  in  eiijht  Stat(\s  and  resident  licenses  in  feur.  Thirty- 
one  States  now  license  nonresidents  and  thirteen  license  residents.  Maine,  after 
considerable  discu.ssion,  adopted  a  $15  nonresident  license.  Colorado,  Idaho,  New 
Hampshire,  North  Carolina,  Tennessee,  and  Utah  also  estaVjlished  n<^nresident 
licenses,  and  Colorado,  Idaho,  Illinois,  and  Indiana  adopted  the  resident  license  sys- 

tem. Pennsylvania  passed  a  law  requiring  unnaturalized  residents  to  secure  $10 
licenses  before  hunting.  In  Maine  1,697  nonresident  licenses  were  issued  durinfr  the 
season,  yielding  a  revenue  of  $25,455;  in  Utah  30,  yielding  $300;  and  in  Colorado  34, 
yielding  $746;  while  in  North  Carolina  the  sale  of  nonresident  licenses  realized  a 
fund  of  al)MUt  $5,000,  and  in  Illinois  licenses,  chiefly  resident,  added  about  $H0,OOO 
to  the  game  fund.  Wyoming  raised  the  fee  for  its  nonresident  license  from  $40  to 
$50.  On  the  other  hand  Newfoundland  reduced  the  rate  from  $100  to  $50,  and  West 
Virginia  lowered  its  rate  from  $25  to  $15  and  made  the  license  good  tliroughout  tlie 
State,  instead  of  in  a  single  county;  while  Washington,  departing  from  all  precedent, 
established  a  uniform  fee  of  $1  for  licenses  without  regard  to  the  residence  of  the 
licensee.  Tennessee  provided  that  nonresidents  shall  pay  the  same  fees  required  of 
nonresidents  in  their  own  States.  This  system  was  tried  ]>y  New  York  and  proved 
unsuccessful,  and  a  somewhatsimilar  experiment  was  abandoned  by  Minnesota. 
The  Alaska  game  law  was  supplemented  ])y  departmental  regulations,  which 

include<l  a  five  years'  close  season  for  caribou  and  walrus,  owing  to  a  gr©wing  scar- 
city of  these  animals  in  certain  parts  of  the  Territory. 

During  the  year  nine  States — Colorado,  Georgia,  North  Carolina,  North  Dakota, 
Oregon,  Tennessee,  Texas,  Virginia,  and  Washington — enacted  the  uniform  law  sug- 

gested by  the  American  Ornithologists'  Union  for  the  protection  of  nongame  birds; 
thus  raising  the  number  of  States  that  have  adopted  this  law  to  twenty-seven. 

GAME   LAW    DECISI@NS. 

Several  points  of  general  interest  were  passed  upon  V3y  the  courts  during  the  year. 
The  prevision  of  the  recent  Arkansas  law  prohibiting  a  nonresident  owner  of  property 
in  Arkan.sas  from  hunting  ©n  his  ©wn  land,  was  held  by  the  circuit  court  to  be  in 
conflict  with  the  Constitution  of  the  United  States.  In  three  c^ses  laws  were  declared 

unconstitutional  on  account  of  technical  defects  in  the  title,  thus  showing  the  impor- 
tance of  exercising  greater  care  in  drawing  l)ills.  Notable  examples  are  those  of  the 

new  game  law  of  Montana,  which  was  declared  unconstitutional  by  the  supreme 
court  of  the  State  (State  v.  Brown,  74  Pac.  Rep.,  366);  the  license  law  of  AVashing- 
ton,  which  was  declared  unconstitutional  by  the  circuit  court  of  Spokane  County;  and 
the  act  incorporating  the  Blooming  Grove  Park  Association,  i)assed  by  the  Penn- 

sylvania legislature  in  1871,  which  was  declared  unconstitutional  by  the  .supreme 
court  of  the  State  (State?'.  Hazen,  56  Atlantic  Rep.,  263).  The  importance  of  this 
last  decision  lies  in  the  limitations  it  i)laces  upon  i»rivate  game  ])re.serves,  and  the 
bearing  it  will  have  as  a  ])recedent  in  showing  that  neither  corporate  interests  nor  a 
claim  of  vested  rights  is  likely  to  be  upheld  when  in  conflict  with  State  laws.  Men- 

tion should  also  be  made  of  the  case  of  State  r.  Salles,  in  New  Orleans,  in  which 
pf/ssession  of  trame  out  of  season,  although  ])rohil)it<Hl  l)y  the  State  law,  was  held  by 
the  court  to  be  merelv  i>rima  facie  evidence  of  illegal  killing  and  not  an  offense  in 
it.self.  In  the  ca.se  oi  the  Arctic  Freezing  Company  of  New  York  (People  v.  Boot- 
man),  which  attracted  much  attention  last  year  on  account  of  the  large  penalty 
involved,  the  court  of  appeals  pa.-^sed  on  certain  questions  raised  in  the  demurrer 
filed  by  the  defendants,  and  reasserted  the  ris?ht  of  the  State  to  legislate  concerning 
imported  game.     In  Wisconsin  the  question  of  the  right  of  State  otiicers  to  search 



508         YEARBOOK    OF    THE    DEPARTMENT    OF    ACiliiCLLTUKE. 

baggage  in  trantiit  has  been  appeuled  to  the  eupieme  court  of  the  State.  A  case 

involving  the  right  to  export  birds  taken  on  one's  own  hind  (States.  Van  Pelt), 
hppeak'cl  from  the  Michigan  courts  to  the  United  States  Supreme  Court  in  190L',  was 
wi[hdrawn.  Its  abandonment  removes  the  only  prospect  for  an  early  decision  on 
a  game  law  by  the  Supreme  Court  of  the  United  States. 

PROTECTION    OF    NONGaME    BIRDS. 

The  effect  of  the  more  and  niv^re  generivi  adoption  of  the  comprehensive  measure 

suggested  by  the  American  Ornithologists'  Union  for  the  protection  of  noiigame  birds, 
and  of  the  sentiment  that  supports  it,  is  manifest  in  the  decrease  in  the  traffic  in 
native  song  and  bright-plumaged  birds  as  pets.  Although  canaries  and  other  for- 

eign cage  birds  are  imported  by  hundreds  of  thousands  each  year,  so  far  as  is 
known  only  about  1,000  native  birds — mockingbirds,  cardinals,  and  nonpareils — 
were  exported  during  the  year.  The  domestic  trade  has  also  been  further  restricted. 
The  new^  law  of  Texas  has  cut  off  one  large  source  of  supply,  and  closer  watch  and 
more  effective  enforcement  have  made  infractions  of  the  various  State  laws  more  and 
more  difficult. 

Interest  in  the  use  of  birds  for  millinery  purposes  has  been  largely  focused  on  the 
activity  of  the  State  authorities  in  Ohio,  and  on  the  agreement  entered  into  between 
two  of  the  leading  millinery  associations  and  the  Audubon  societies  of  a  number  of 
States.  In  the  effort  to  enforce  the  provisions  of  the  Ohio  law,  seizures  of  millinery 
stock  were  made  by  deputy  game  wardens  in  Cleveland,  Columbus,  Toledo,  and  other 
cities.  The  agreement  with  the  Audubon  societies  wa»s  made  for  the  purpose  of  avoid- 

ing such  conflicts  and  provides  for  the  discontinuance  for  three  years  of  the  sale  of 
several  birds  heretofore  extensively  used  in  the  trade. 

ORGANIZATIONS. 

The  important  part  played  by  voluntary  organizations  formed  for  the  purpose  of 
enforcing  laws  protecting  game  and  nongame  birds,  renders  the  advent  of  new  State 
associations  of  this  kind  a  matter  of  general  interest.  During  the  year  Audubon 
societies  were  organized  in  Colorado,  Georgia,  Michigan,  North  Dakota,  and  Texas, 
and  a  State  game  and  fish  protective  association  in  AVashington. 

Mention  should  be  made  of  the  successful  efforts  of  the  game  associations  in  New 
York,  Oregon,  Massachusetts,  Tennessee,  and  Texas,  in  behalf  of  more  effective  laws; 
of  the  work  of  the  Florida  and  North  Carolina  Audubon  societies  in  enforcement; 

and  of  the  protection  committee  of  the  American  Ornithologists'  Union  in  protecting 
the  colonies  of  sea  birds  along  the  Atlantic  coast,  in  patrolling  the  rookeries  in  south- 

ern Florida,  and  in  taking  steps  to  secure  the  cooperation  of  the  Navy  Department 
in  averting  the  threatened  extermination  of  the  white  terns  on  the  Midway  Islands, 
a  station  of  the  new  Pacific  Cable  Company  lying  northwest  of  the  Hawaiian  Islands 
and  belonging  to  the  United  States. « 

IMPORTATIONS. 

Several  of  the  importations  were  of  more  than  ordinary  interest.  The  National 
Zoological  Park  received  from  Australia  two  echidnas,  peculiar  animals  seldom  brought 
to  this  country.  The  opening  of  the  new  antelope  house  at  the  New  York  Zoological 
Park  was  the  occasion  of  the  importation  of  several  interesting  species  of  antelopes 
rarely  seen  in  captivity  in  this  country,  among  which  may  be  mentioned  the  addax, 
eland,  Baker's  antelope,  and  both  the  common  and  the  white-tailed  gnus.  Four 
giraffes  were  imported  during  the  year,  making  six  of  these  rare  animals  now  in  the 
United  States.  % 

So  far  as  known  none  of  the  prohibited  species  came  into  the  country  during  the 
year.  Two  mongooses,  received  at  Philadelphia  from  Jamaica,  and  one  received  at 
San  Francisco  from  the  Philippines,  were  killed;  two  flying  foxes  or  fruit  bats  that 
arrived  at  San  Francisco  from  Australia,  were  also  destroyed,  and  fifty  that  were 

brought  from  Singapore  to  New  Y'ork  in  one  consignment  were  reshipped  to  Ham- burg, Germany. 
The  New  York  forest,  fish,  and  game  commission  liberated  a  number  of  elk  in 

Adirondack  Park,  obtained  from  the  game  preserve  of  William  C.  Whitney. 
Seventy-three  were  set  free  at  different  points,  raising  the  total  number  thus  far 
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placed  in  tlu'  park  to  140.  With  the  natural  increase  and  allowinp;  for  deathp,  it  is 
'jstiniatcd  tlioroaic  now  about  ITOclIc  in  the  Adirondaoks.  Three  Hhipiiieiit.^  <»f  cap^T- 
cail/.io  Iroui  Sweden  werti  entered  at  New  York  en  route  to  the  Alp)n«juin  National 
Park  of  Ontario,  where  ilie  Ontario  lisli  and  ̂ ani(;  eoiuiiiihsion  in  attempting  to 

aeeUniati/.i'  the  Hpeeien.  About  *J,()()0  egj^s  of  jj;anie  birdw  were  imported  durinj^  tlie 
year,  under  the  uetof  June  8,  15)02,  and  the  importation  of  C'hinene  <juail  for  restaurant 
purposes,  so  common  at  kSan  FraneiHco,  wan  reported  from  Honolulu,  Hawaii,  where 
several  hundred  were  imported  during  the  winter  of  1902-3.  Many  phoasantH  for 
gan)e  preserves  and  aviaries  continue  to  come  across  the  border  from  Canadian 
l)lieasantries.  State  laws  })rote<ting  imported  jiheaHants  are  mnnerous,  and  MaHhiu- 
chusetta  is  considering  the  introduction  of  mountain  quail  from  the  racitic  coa^t. 

PRESERVES. 

Privato  game  preserves  are  constantly  and  rapidly  increaainpr  in  number,  and  during 
the  year  several  large  tracts  have  been  converted  into  hunting  parks.  Mention  should 
be  made  of  the  lease  of  more  than  a  hundred  thousand  acres  of  Biltmore,  near 

Asheville,  N.  C,  and  the  estiiblishment  of  a  10,000-acre  preserve  on  the  Chicka- 
hominy  River,  in  York  County,  Va.,  by  a  leading  Virginia  hotel.  The  latter  preserve 
is  interesting  as  an  illustration  of  a  new  application  of  the  principle  of  game  preserves 
recently  adopted  by  hotels,  which  seek  by  acquiring  hunting  tracts  to  afford  added 
attractions  to  guests. 

A  departure  in  the  establishment  of  national  preserves  was  the  setting  aside  of 
Pelican  Island,  Fla.,  in  April,  1903,  by  the  President  as  a  reservation  for  the  i)rotec- 
tion  of  native  birds,  and  placing  supervision  thereof  in  the  hands  of  the  Department 
of  Agriculture.  This  island,  less  than  4  acres  in  extent,  is  the  breeding  ground  of  a 
colony  of  2,000  to  3,000  brown  pelicans  that,  w^ithout  such  protection,  were  in  danger 
of  extermination.  A  warden  has  been  appointed  by  the  Department  and  coopera- 

tion continued  with  the  American  Ornithologists'  Union,  which  had  already  under- 
taken the  protection  of  the  colony.  The  birds  were  practically  undisturbed  last 

season,  and,  under  the  care  of  the  warden,  enjoyed  complete  protection  while  they 
remained  on  the  island  during  the  breeding  season. 

RECENT  ROAD  LEGISLATION. 

By  M.  0.  Eldridge,  Assistant  Director  Office  of  Public  Road  Inquiries. 

Alabama. —Under  the  new  constitution  public  roads  are  included  with  buildings 
and  bridges  as  improvements,  for  which  a  special  tax  of  25  cents  on  the  $100  may  be 
levied  in  addition  to  the  regular  tax  of  50  cents,  out  of  which  both  bonds  and 
interest  had  formerly  to  be  paid.  The  recent  legislature  made  this  effective  by 
passing  a  general  law  permitting  counties  to  vote  at  any  time  for  a  bond  issue  and  a 
special  tax  for  roads. 

California. — An  appropriation  of  $25,000  was  made  to  continue  the  work  on  the 
State  roads.  A  law  was  enacted  permitting  supervisors  to  build  or  buy  mountain 
roads  out  of  the  county  general  fimd  or  general  road  fund  when  the  cost  thereof 
would  be  too  great  for  the  fund  of  the  road  district  in  which  the  road  is  to  be  located. 

Connecticut. — The  general  law  was  amended  to  provide  for  the  planting  of  trees 
along  the  State  roads,  to  permit  the  purchase  of  two  stone  crushers  for  use  in  towns 
distant  from  railroads,  and  to  permit  the  appointment  of  deputy  commissioners. 
The  appropriation  was  increased  to  $243,912.50  per  year  for  two  years.  In  the  State 
of  Connecticut  the  legislature  liad  appropriated  for  building  State  roads  up  to  1901-2 
the  sum  of  $1,098,910.72;  during  the  same  period  the  counties  have  appropriated  for 
State  work  $810,942.55.  The  towns  are  required  to  repair  State  roads,  but  if  they 
fail  to  do  so  the  State  repairs  them  and  charges  the  amount  to  the  towns.  In  the 
building  of  State  roads  in  Connecticut  the  State  pays  two-thirds  of  the  cost  in  towns 
having  a  taxable  valuation  of  over  $1,000,000  and  three-fourths  in  towns  having  a 
taxable  valuation  of  less  than  $1,000,000. 
Delaware. — A  law  was  passed  which  provides  for  the  appointment  of  three  com- 

missioners to  have  charge  of  the  State  highway  work,  one  in  each  county;  and  that 
the  expense  of  constructing  State  roads  shall  be  borne  equally  by  the  State  and 
county  interested.  To  make  this  effective  an  appropriation  of  $30,000  a  year  for 
two  years  was  made. 

Florida.  —  I.aws  were  passed  that  all  moneys  now  in  the  internal  improvement 
fund,  or  which  may  be  derived  from  the  bide  ()i  fcitate  swamp  and  overflowed  lands, 
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ehiill  W  ck'voted  to  the  toiistriuti»»ii  of  hard  roads,  l>eing  divided  ainoiij^  the  nevcral 
eouutit'S  ill  proportion  to  tlieir  a>.ses.sed  valuation;  that  county  foi!inji««i<jnerH  may 

levy  a  tax,  not  to  exceed  tliree  mills,  for  roads  and  hridj^es,  halt"  of  the  amount  thus raised  in  incorporated  cities  and  towns  to  be  expended  within  their  limits,  t  ixpayera 
to  be  exempt  from  road  work  in  counties  where  Nuch  a  levy  of  more  than  two  millri 
is  made,  and  that  ui>on  petition  of  more  than  one-fourth  of  the  taxpayers  in  any  road 
district  an  election  shall  be  held  to  determine  whether  a  special  road  tax,  not  to 
exceed  live  mills  per  annum,  shall  be  levied,  and  in  case  of  an  affirmative  vote  three 
road  trustees  shall  Ije  elected,  and  biennial  meetings  of  the  district  shall  be  held  to 
elect  trustees  and  to  determine  the  amount  of  the  tax. 

Illinois. — The  appointment  of  a  good  roads  commission:  was  provided  for  by  a 
new  law.  The  commission  is  to  consist  of  three  persons,  one  of  whom  shall  be  a 
highway  engineer,  and  one  of  whom  shall  have  served  as  highway  commi.ssioner, 
to  investigate  the  road  problems  of  the  State,  such  as  the  best  and  most  economical 
native  materials,  the  best  system  of  road  drainage,  the  most  practical  methods  by 
which  the  lost  may  ])e  distributed  among  all  the  i»eople,  such  as  Federal,  State,  anil 
county  aid,  convict  labor,  etc.  The  commission  is  to  serve  without  compensation 
for  two  years,  but  1?5,000  was  appropriated  to  pay  its  expenses.  It  is  to  re)>«rt  to 
the  next  legislature,  submitting  a  bill  to  amend  the  present  road  law.  A  bill  was 
also  passed  providing  for  the  use  of  convicts  in  the  preparation  of  road  materials  in 
the  quarries  located  on  the  grounds  of  })enal  institutions,  the  material  to  be  donated 
to  the  county  free  of  cost. 

Indiana. — The  most  important  road  laws  enacted  provide  that  5  per  cent  of  the 
regular  road  fund  shall  be  set  aside  for  the  j)ur})ose  of  keeping  rural  mail  delivery 
routes  in  good  condition,  and  for  the  direct  election  of  supervisors  l)y  road  districts, 
which  shall  include  cities  or  incorporated  towns. 

Kansas. —A  bill  was  passed  of  which  the  most  important  provision  authorizes 
townships  to  levy  a  special  road  tax  of  not  to  exceed  three  mills  on  the  dollar. 

Maine. — Amendments  to  the  State  aid  law  of  1901  provide  for  increasing  the 
amount  i)ayable  to  towns  for  permanent  improvements  to  main  roads  from  $100  to 
$200  per  ycnir,  and  for  an  annual  appropriation  of  $20,000  for  this  purpose  as  against 
$15,000  hitherto  api^ropriated. 
Maryland. — An  appiopriation  of  $10,000  a  year  was  made  for  carrying  on  the 

work  of  the  commission  j^rovided  for  by  the  law  of  1898. 
Massachusetts. — The  legislature  appropriated  $2,250,000  to  be  expendetl  far  State 

highways  during  the  next  five  years.  The  reduction  of  $50,000  a  year  from  the 

average  appropriation  of  the  last  five  yeai-s  is  to  a  certain  extent  offset  by  the  defi- 
niteness  of  the  appropriation  for  an  extended  period.  From  1894  to  1903  the  legisla- 

ture has  appropriated  $0,750,000  for  the  building  of  State  roads.  During  this  time 
480  miles  of  road  have  been  built  by  the  State,  and  practically  GOO  miles  by  the 
towns  and  cities. 

Michigan. — A  bill  was  passed  providing  for  the  appointment  of  a  State  highway 
commissioner,  to  whom  all  local  street  and  highway  commissioners,  overseers,  and 
ruperintendent^  shall  make  annual  report.  This  commissioner  is  to  gather  all  possible 
information  about  the  construction  of  highways,  and  furnish  the  same  on  request, 
together  with  plans  and  specifications.  He  may  hold  schools  of  instruction  and  build 
f^ample  roads,  provided  no  expense  to  the  State  is  involved.  The  appropriation  is 
^^5,000  a  year.  The  constitutionality  of  this  law  has  been  questioned.  Also  a  law 
was  made  permitting  townships  upon  petition  of  25  freeholders  and  by  a  two-thirds 
vote  to  bond  themselves  for  hard  roaels  to  an  amount  not  exceeding  5  per  cent  of 
the  assessed  valuation. 

MiNNEaoTA. — Laws  were  passed  as  follows:  In  counties  having  a  population  of 
150,000  to  200,000  the  county  commissioners  shall  provide  a  highway  fund  for  wh-ich 
they  may  levy  a  special  tax  of  not  more  than  one  mill,  from  which  they  may  expend 
not  more  than  $200  per  annum  for  the  construction,  improvement,  or  maintenance 
of  any  one  town  road,  and  not  more  than  one-fifth  of  the  entire  amount  for  the 
improvement,  construction,  or  repair  of  anyroad  in  a  city  or  village  which  intersects 
with  or  is  a  continuation  of  any  country  road;  authorizing  county  commissioners  to 
purchase  and  operate  road  machines  and  to  lease  the  same  to  contractors;  providing 
for  a  cash  road  tax  (in  addition  to  the  poll  tax,  which  may  still  be  worked  out)  not 
to  exceed  five  mills  and  to  be  expended  under  the  direction  of  a  town  overseer  of 
highways.  This  last  provision  is  mandatory  upon  the  counties  of  Hennepin  and 
Ramsay  and  optional  with  the  other  counties. 
Montana. — A  new  road  law  has  been  enacted  for  the  purpose  of  establishing  a 

uniform  system  of  road  administration.  The  provisions  empower  the  county  com- 
missioners to  levy  a  cash  bridge  tax  of  not  more  thau  one  mill  to  the  dollar,  compel 
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tliein  to  levy  a  ai.sli  n»;i(l  lax  of  not  loss  than  oiio  mill  nii  the  <l(»llar,  aii«l  a  rdsh 
nuul  tax  of  not  loss  than  oiu'  mill  nor  more  than  Ihicc  mills  in  aiMition  to  a  poll  tax 
of  $*J,  which  latltT  may  he  commuted  hy  one  day's  hii^huay  lahor. 

Ni:bi{aska.  —  Acts  were  parsed  |»n>vi<^in<j:  for  cooperation  with  the  Federal  <  Jovern- 
ment  wlu'never  national  road  convtrnclion  shall  he  nndertaUen.  and  reducin<:  the 
width  of  country  roads  marly  (»nedialf. 

Nkw  Hampshiui:.— An  approj>riation  of  ijlO.OOO  was  made  with  jirovision  for  tiie 
anpointment  of  a  State  enj^ineer,  who  shall  prepare  a  hijifhway  map  of  the  .State  and 
I>lan  a  system  of  continuous  main  hii;hway  which  shall  include  everv  town  in  the 
State.  It  is  also  provided  in  the  l)ill  that  the  governor  and  council  shall  prepare  a 
hill  for  the  next  <reneral  c(»urt  which  will  i)rovide  fully  for  the  inauu'uration  oi  a  sys- 

tem of  State  work  aiitl  State  expenditure  in  the  future  consti'ucti(»n  and  repair  (»f 
hij!;hways. 

Ni:\v  Jkksev. — A  new  Stat«'  aid  law  was  passed,  and  will  he  tested  for  a  year  helon; 
the  old  law  is  repealed.  It  j+rovides  for  a  maximum  annual  exjjenditure  by  the 
State  of  $400,000,  hut  the  legislature  apjiropriated  only  $250,000,  as  heretofore.  The 
old  law  provides  that  on  petition  of  the  owners  of  two-tliirds  of  the  land  bordering 
on  any  public  road  not  less  than  a  mile  in  lena:th,  asking  that  the  road  be  improved 
and  agreeing  to  i)ay  10  i)er  cent  of  the  cost,  the  county  otiicials  shall  improve  tlie 
road,  one-third  of  the  ex])ense  to  be  borne  by  the  State  and  the  balance  to  be  paid 
by  the  county.  Such  roads  are  built  under  the  direction  and  according  to  the  speci- 

lications  of  the  state  commissioner  of  public  njads.  The  State's  expenditure  for  any 
one  year  is  limited  to  $400,000,  while  the  counties  are  limited  to  one-fourth  of  1  fjer 
eent  of  their  assessed  valuation.  From  1893  to  1902  800  nules  of  road  were  built, 
at  a  total  cost  to  the  State  of  $1,265,168.55. 

New  York.— The  1898  law  provides  that  the  State  shall  pay  50  per  cent,  the 
counties  35  per  cent,  and  the  towns  and  property  owners  15  per  cent  of  the  cost  of 
improved  roads.  Under  it  242  miles  of  road  havebeen  built,  242  miles  are  in  proce.ss 
of  construction,  and  petitions  are  on  file  in  the  ofhce  of  the  State  engineer  for  2,300 
miles,  for  wdiich  the  counties  and  towns  have  already  approi)riated  their  half  of  the 
cost.  The  State  has  already  appropriated  for  this  purpose  $2,065,000.  The  la.st  ses- 

sion of  the  legislature  adopted  a  constitutional  amendment  that  i)rovides  that  the 
State  may  bond  itself  for  $5,000,000  a  year  for  ten  years  for  the  purpose  of  building 
wagen  roads.  This  amendment  must  be  pa.ssed  by  the  next  legislature  and  then  sub- 

mitted to  the  popular  vote  before  it  becomes  effective. 

North  Carolina. — An  object-lesson  road  law  Mas  passed  which  provides  that  the 
board  of  county  commi.ssioners  in  any  county  is  empowered  to  Imild  a  public  road 
from  their  court-house  to  a  di.stance  not  exceeding  3  miles.  In  order  to  meet  the 
expense  of  building  these  roads  they  have  the  right  to  expend  any  money  in  the 
county  treasury  not  otherwise  appropriated,  and  if  they  have  no  unappropriated 
funds  they  are  empowered  to  build  and  construct  the  road  by  i)ledging  the  credit  of 
the  county  and  levying  a  special  tax  on  the  property  to  pay  for  the  building  of  a 
road,  provided  that  tlie  amount  shall  be  charged  to  the  township  through  which 
the  roads  are  run,  and  that  the  tax  shall  be  levied  upon  such  township,  the  tax  levy 
not  to  exceed  10  cents  on  a  hundred  dollars  and  30  cents  on  the  poll.  North  Carolina 
also  has  a  highway  commission,  established  two  years  ago;  the  commission  is  com- 

posed of  the  commissioner  of  agriculture  and  the  State  geologist.  Its  duties  are  to 
collect  and  disseminate  information  and  report  to  the  legislature. 

North  Dakota. — A  bill  was  passed  amending  the  county  road  law  so  as  to  provide 
that  in  counties  not  organized  into  civil  townships  the  board  of  county  commissioners 
may  spend  not  to  exceed  5  mills  for  road  purposes,  in  addition  to  the  tax  of  1  mill  in 
counties  having  a  population  of  5,000  or  more,  thus  doing  away  with  the  old  method 
of  having  the  work  done  by  the  supervisors.  It  also  repeals  the  provision  that  the 
road  fund  can  only  be  expended  upon  a  petition  of  persons  owning  taxable  property 
affected. 

Pennsylvania.— The  new  law  provides  for  the  appointment  of  a  State  highway 
commissioner,  wdio  has  to  be  a  practical  engineer.  His  duties  are  to  collect  information 
and  compile  statistics  concerning  the  character  and  condition  of  the  highwavs 
throughout  the  Stiite,  to  investigate  and  determine  upon  the  character  of  roads  be.st 
suited  to  different  section.s.  to  furnish  information  to  the  various  town.ship,  borough, 
and  city  road  and  street  otiicials,  to  receive  petitions,  to  decide  ui)on  the  construction 
of  roads  under  the  provisions  of  the  act.  The  sum  of  $6,500,000  is  ai)propriated,  to 
be  apportioned  among  the  different  counties  in  prop(jrtion  to  the  mileage  of  roads  in 
each  county,  and  to  be  exi)ended  during  a  period  of  six  years.  Two-tliirds  of  the 
cost  of  building  the  roads  is  paid  by  the  State,  one-sixth  by  the  county,  and  one-sixth 
by  the  townships  through  which  the  highway  i)assa^.     One-half  of  the  expense  of 
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making  repair  to  State  roads  is  to  bo  paid  by  the  State,  and  the  balance  by  the 
county  and  townships  in  wliich  the  road  is  located. 
Rhode  Island. — An  appropriation  ot  !i!l(JO,000  was  made  for  the  conHtruction, 

maintenance,  and  improvement  of  highways  under  the  direction  of  the  State  board 
of  pul)lic  roads  which  was  create*!  by  the  preceding  legishiture. 

SoiTH  Carolina. — A  bill  was  passed  jtermitting counties  to  work  i-onvicts  with  teji- 
year  sentences  on  the  cliain  gang;  hitherto  the  counties  had  been  restricted  to  con- 

victs with  five-year  sentences. 
Texas. — An  act  was  passed  permitting  counties  to  bond  themselves  for  imi)roving 

anti  maintaining  public  roads  and  for  })urchasing  and  constructing  bridges, 
Vermont. — The  law  provides  for  a  State  highway  commission  which  has  super- 

vision, through  the  town  commissioners,  of  the  expenditure  of  all  moneys  api)ro- 
priated  by  the  State  f»)r  highway  improvement,  and  a  State  tax  for  general  highway 
improvement,  which  is  redistributed  to  the  towns  on  the  basis  of  mileage.  The  towns 
are  required  to  use  their  apportionment  of  State  aid  in  i)ermanent  road  work,  but 
before  they  receive  the  apportionment  from  the  State  they  have  to  first  expend  a  sum 
at  least  equal  to  their  apportionment  to  the  satisfaction  of  the  State  highway  com- 

missioner. The  5  per  cent  State  tax  provided  for  by  law,  raised  during  the  year  1901, 
was  $88,621,  and  during  the  year  1902.  $89,507. 
Washington. — A  law  was  passed,  the  principal  provisions  of  which  are  that  for 

highway  and  bridge  purposes  a  poll  tax  of  $2  and  an  ad  valorem  tax.  to  be  levied  by 
the  county  commissioners,  of  not  more  than  4  mills  for  general  county  work  and  not 
more  than  10  mills  for  district  work,  shall  be  paid  in  cash;  that  counties,  exclusive  of 
incorporated  cities  and  towns,  shall  be  divided  intp  not  more  than  four  road  districts, 
for  each  of  which  a  supervisor  may  be  appointed,  who  may  make  improvement  and 
repairs  costing  less  than  $150;  that  all  construction,  improvement,  and  repair  costing 
more  than  $150  shall  be  let  by  contract,  and  that  all  road  work  shall  be  under  the 
supervision  of  the  county  surveyor. 

IRRIGATION  IN   1903. 

By  Elwood  Mead,  Chief  of  Irrigation  Investigations. 

WORK    of   the    department    OF    AGRICULTURE. 

The  irrigation  work  of  the  United  States  Department  of  Agriculture  is  under  the 
direction  of  the  Oftice  of  Experiment  Stations,  and  includes  investigations  of  the 
laws  as  affecting  irrigation  and  the  rights  of  riparian  proprietors,  of  institutions 
relating  to  irrigation,  of  methods  of  using  water,  of  the  removal  of  seepage  and  sur- 

plus waters  by  drainage,  of  the  use  of  different  kinds  of  power  for  irrigation,  drain- 
age, and  other  farm  operations. 

Leading  features  of  the  work  have  been  as  follows: 
Dutji  of  vater. — Experiments  to  determine  absolute  water  requirements  of  plants, 

and  effects  of  using  different  quantities  of  water,  and  of  applying  water  at  different 
stages  of  growth. 

Pamplng. — Collection  of  information  as  to  cost,  efficiency,  and  duty  of  pumps  and 
different  means  of  developing  power  for  their  operation. 

Irrigation  in  foreign  countrie.^. — A  study  of  the  irrigation  laws,  practices,  and  works 
of  northern  Italy,  for  suggestions  as  to  improvements  in  American  irrigation. 

Irrigation  practice. — All  the  agents  of  the  irrigation  investigation  were  requested 
to  collect  information  as  to  the  best  practices  in  applying  water.  From  the  reports 
sulnnitted  bulletins  have  been  prepared  on  the  use  of  current  wheels  for  raising  water 
and  on  preparing  land  for  irrigation. 

TJte  Platte  Hirer  as  an  interstcde  stream. — The  Platte  River  as  a  typical  interstate 
stream  vras  studied  for  the  purpose  of  determining  the  effect  of  diversion  in  the  upper 
States  upon  the  flow  of  the  stream  in  the  lower  State,  and  existing  rights  to  the  river. 
Report  on  conditions  on  the  Platte  River  will  aid  in  the  decision  of  all  claims  arising 
on  other  interstate  streams. 

Irrigation  in  seniiarid  States. — Cost  and  efficiency  of  pumps;  storage  of  storm  water; 
effects  of  winter  irrigation. 

Irrigation  in  humid  States. — Collection  of  information  regarding  methods,  cost,  and 
profits  of  irrigation  of  vegetables  and  fruits. 

Rice. — Rice  irrigation  in  Louisiana  and  Texas;  determination  of  the  effect  of  salt 
water  used  during  previous  year;  efficiency  of  the  pumps;  inspection  of  rice  planta- 

tions along  the  Cooper  River  near  Charleston,  S.  C,  to  determine  what  can  be  done 
for  their  betterment.  The  great  need  of  this  section  seems  to  be  the  organization  of 
the  planters  in  order  that  a  uniform  system  of  levees  and  dikes  may  be  constructed. 



IRUiaATlON    IN    11)03.  573 

I>rain(i(jt\ — It  has  been  fouiKl  that  v'ontiniiod  irri;;iitioii  \vith«Ait  drainage  usually 
brings  about  a  H\vami)in^  of  tho  irrigated  landH  or  the.  riso  of  alkali  in  daii;ri'roUH 
<|uaiitities,  so  that  the  Dcpartnu'ut  has  been  coinijclkid  to  tak<'  up  a  study  of  draiha^'O 
in  ronnot'tion  with  its  irri;,'at ion  work.  This  diaina^c  work  has  been  cxtcndcci  to 

rover  tlu'  whole  I'nited  States.  Durinj;  the  year  lOO.S  plans  anil  surveys  were  made 
for  the  draina^'e  (if  lands  near  Fresno  Cal.,  Sunnysidc^  and  North  Yakima,  Wash., 

in  the  (iraybull  N'alley,  near  Burlin^don,  Wyo.,  along  the  Missouri  Ilivcr  Valley  in 
western  Iowa,  and  aloiitf  the  Santce  and  Cooper  rivers  in  South  (Airolina. 

'      LEGISLATION. 

('(ilifoniid. — The  law  was  (•han<;e<I  to  allow  extension  of  time  for  beginning  works 
through  {)ubli('  reservations  and  to  allow  changes  of  place  of  diversion  of  water,  of 
use,  anil  of  means  of  diversion  after  notice;  has  been  filed;  also  to  provide  for  disso- 

lution of  irrigation  districts  and  for  taking  over  of  district  property  by  companies 
formed  under  the  general  incorporation  laws. 

Colorado. — Under  the  law  maps  and  statements  for  proposed  diversion  oi  water 
must  be  tiled  with  the  State  engineer  and  filed  with  county  clerk.  The  procedure 
for  defining  water  rights  for  irrigation  is  extended  to  include  rights  for  otlier  pur- 

poses, and  water  commissioners  have  control  of  all  diversion  of  water  from  streams. 
Under  amendments  of  the  law  the  point  of  diversion  of  water  may  })e  changed  from 
one  district  to  another;  division  engineers  clearly  under  control  of  the  State  engineer 
replace  division  superintendents;  districts  are  empowered  to  buy  works  and  lands; 
petitioners  for  the  organization  of  an  irrigation  district  must  have  paid  property 
taxes  in  the  district  in  the  preceding  year;  expenditures  of  $10,000  to  S25,000  must 
be  approved  by  a  majority  of  the  legal  electors;  districts  are  empowered  to  lease 
water  to  parties  outside  district,  to  go  outside  of  the  State  to  secure  water,  and  to 
make  a  second  issue  of  bonds,  when  necessary,  constituting  a  subordinate  lien,  with 
first  interest  payable  from  sale  of  bonds;  county  surveyors  are  required  to  survey 
reservoir  sites  for  owners  of  at  least  10  acres,  to  supervise  construction,  and  annually 
inspect  reservoirs. 

Jdaho. — A  complete  code  of  water  laws  was  adopted,  providing  for  the  adjudica- 
tion of  existing  water  rights,  the  acquisition  of  rights,  and  the  distribution  of  water 

by  State  officials.  The  State  is  divided  into  three  divisions,  and  divisions  into  dis- 
tricts. Water  masters  manage  distribution  according  to  court  decrees  and  State 

licenses.     AVater-right  owners  must  maintain  measuring  flumes  for  water  masters. 
To  acquire  a  water  right  application  is  made  to  the  State  engineer,  who  is  to 

approve  it  when  in  proper  form,  and,  after  completion  of  works,  to  inspect,  and  issue 
license  confirming  use  of  water  under  the  law;  but  no  license  can  grant  the  use  of 
more  water  than  can  be  beneficially  applied  to  the  lands  for  which  it  is  given. 

In  suits  regarding  water  rights  the  State  engineer  is  to  make  and  state  measure- 
ments for  the  court.  A  provision  for  suits  by  water  commissioners  has  been  adjudged 

unconstitutional. 

^Amendments  to  the  irrigation  district  law  authorize  loans  from  the  United  States 
under  the  reclamation  law  and  district  tax  levies,  including  State  lands,  for  repayment 
of  loans  or  bonds. 

Montana. — The  Carey  land  act  board,  replacing  the  arid  land  grant  commission, 
consists  of  the  newly  created  State  engineer.  State  examiner,  and  secretary  of  state. 
The  State  engineer  is  to  measure  the  discharge  of  streams  and  collect  information  as 
to  flow. 

Nebraska. — Proceedings  to  divert  water  were  extended  to  include  storage.  Taking 
water  contrary  to  an  "  under  assistant's  "  order  was  made  misdemeanor.  Owners  of 
irrigation  ditches  must  provide  headgate  and  measuring  box,  under  approved  plan,  at 
the  hea<l  of  each  lateral.  Persons  holding  leases  with  five  vears  to  run  are  allowed 
to  help  organize  irrigation  districts.  Districts  are  empowered  to  tax  State  land  lease- 

holds and  to  buy  certain  bonds  with  surplus  funds.  When  districts  are  dissolved 
provision  for  payment  of  their  debts  must  be  made. 

Xerada. — A  new  code  of  water  laws  was  adopted  requiring  the  State  irrigation 
board  to  divide  the  State  into  divisions,  appoint  water  commi.-^sioners  to  give  appro- 
priators  of  water  their  just  shares,  and  creating  a  State  engineer  who  is  to  collect 
claims,  make  measurements,  and  define  rights  to  water  with  right  of  appeal  to  the 
courts.     The  commissioners  are  under  the  State  engineer. 

Utah. — A  new  water  code  was  a<lopte<l.  The  State  engineer  divides  the  State  into 
divisions  and  districts  and  appf)ints  division  superintendents,  who  appoint  district 
supervisors  to  distribute  water.  The  en;:ineer  also  is  to  measure  streams  and  diver- 

sion ditches,  and  may  initiate  actions  for  defining  water  rights  to  streams  .«o  mea.«nre<I. 
The  court,  upon  notice  from  the  engineer,  calls  for  the  filing  of  claims  which  are  tabu- 
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latecl  by  the  engineer,  and  upon  ii  liearinj*  the  court  defiiien  the  rightHof  all  chiiinantM. 
Also  any  question  involving  w utei:  lighta  may  be  arbitrated. 

Water  riglit.s  are  acquired  by  ap[)iication  to  the  State  engineer,  who  in  to  reiUBe 

when  no  water  i.s  available  or  detrinieat  to  public;  interests  in  probable.  When  irri- 
gation worky  are  completed  a  permit  is  i.ssued,  stating  tlovv  and  time  of  use. 

Oretjun. — A  law  wa.-s  i)assed  fur  a  commission  to  be  appointed  to  propose  changed 
in  the  water  laws. 

]VashinijtoH. — County  coumussioners  are  to  appoint  water  commissioners  upon 
application  of  twelve  owners  of  irrigated  land. 

)\'ilomiiit/. — Proceedings  to  appro[)riate  water  were  extended  so  as  to  inclutle  storage, 
witii  privilege  of  sale  for  use  anywhere. 

COUUT    DECISIONS. 

Under  a  contract  by  which  the  works  were  to  become  the  property  of  the  contract 
holders  when  rights  sold  should  equal  the  capacity  of  the  works,  the  Colorado  supreme 
court  awarded  the  works  to  a  company  of  the  contract  holders  who  purchased 
before  the  capacity  was  exceeded. 
The  Nebraska  supreme  court  defined  the  relation  of  riparian  rights  and  rights  of 

diversion  as  follows: 

The  two  doctrines  stand  side  by  side.  Thej'  do  not  necessarily  overthrow  each  other,  but  one  sup- 

plements the  other.  The  riparian  owner  acquires  title  to  his"  usufructuary  interest  in  the  water when  he  appropriates  the  land  to  which  it  is  an  incident,  and  where  the  right  is  once  vested  it  can 
not  be  divested  except  by  some  established  rule  of  law.  The  appropriator  acquires  title  by  appro- 

priation and  application  to  some  beneficial  use,  and  of  which  he  can  not  be  deprived  except  in  .>-oiue 
of  the  modes  prescribed  by  law.  The  lime  when  either  right  accrues  must  determine  the  superiority 
of  title  as  between  contlicting  claimants.  The  law  of  1889  abrogating  the  doctrine  of  riparian  rights 
did  not  abolish  riparian  rights  which  had  already  accrued,  but  only  prevented  the  acquisition  of 
such  rights  in  the  future. 

The  Wyoming  supreme  court  held  that  rights  by  prior  appropriation  should  be 
recognized  regardless  of  State  lines;  and  held: 

The  district  court  of  Wyoming  has  jurisdiction  to  adjudicate  the  rights  of  the  owners  of  land  iu 
Montana  to  the  water  of  the  stream  so  far  as  may  be  necessary  to  protect  their  rights,  though  the 
ceurl  may  not  have  jurisdiction  to  enter  a  decree  for  quieting  the  title  of  such  owners  to  the  water 
claimed. 

WORK    OF   THE    DEPARTMENT    OF   THE    INTERIOR. 

Construction  of  irrigation  works  by  the  United  States  Government  was  provided 

for  by  the  law^  approved  June  17,  1902.  This  work  is  placed  under  the  direction  of 
the  Secretary  of  the  Interior,  and  is  carried  on  under  the  supervision  of  the  Director 
of  the  United  States  Geological  Survey.  The  law  sets  aside  tiie  proceeds  of  the  sales 
of  public  lands  as  a  reclamation  fund.  The  following  table  showing  the  approximate 
amount  in  this  fund,  and  the  amounts  arising  in  the  several  States,  is  taken  from  the 
report  of  the  Commissioner  of  the  General  Land  Office  for  1903: 

Statemevt  of  reclani<itio)>  funti. 

States  and  Territories. 

Arizona   
California   
Colorado   
Idaho   
Kansas   
Montana   
Nebraska   
Nevada    
New  Mexico  . 
North  Dakota . 
Oklahoma   
Oreffon   
South  Dakota 
Utah   
Washington. . 
Wyoming   

Total... 

1901. 1902. 

1903, 

approximately. 
Aggregate, 

approximately. 

S42,  58G.  16 $39, 187.  35 S43,831.82 $125, 605. 33 
205,  03U.  40 298, 240.  36 783,  849. 10 1.287,119.86 
251,889.88 374, 105. 13 510, 072.  44 1,139,067.45 
20G, 645.  36 300,  803.  27 642, 218.  52 1, 149.  667. 15 20, 1S8.  78 28,  946. 94 13,417.44 67, 553. 16 
367, 342.  31 405, 035.  49 552,  168.  41 1,  324,  546.  21 102, 963. 24 132, 234.  94 118, 838.  64 354, 036.  82 

9, 183. 47 14, 230.  61 12, 465. 23 35, 879.  31 
75, 203. 06 72,  034.  60 150, 127.  70 297,  365.  36 

449, 474. 96 778,021.35 1, 228,  843.  89 2,  456, 340.  20 
370, 464. 93 G38, 330.  44 816,  086.  57 1,824,881.94 
364, 988.  62 545,  972. 44 

1,881,729.83 2,  795,  690. 89 
113, 274.  20 194, 288. 17 239,  420.  59 516,  982.  96 
98,416.00 48,  408.  38 87,  519.  06 

234,  344.  04 
257,180.95 536, 907.  82 1,  099,  9S0.  42 1,894,069.19 
206,  989.  59 178,  773.  24 272,  923.  64 658,  686.  47 

3,144,821.91 4.  585,  520.  53 8,461,493.90 
If),  191, 836.  34 
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A  larjtc  nmiilxr  of  withdrawals  liavt-  been  made  in  tlic  variouH  States  and  Terri- 
toricM,  and  .surveys  an*  bt'lnp:  made  to  dctcnnini^  the  fcasihihty  of  the  projects  pro- 
l)()sed  in  conneetion  with  thenj.  Two  projects  have  been  ai)|)roved  and  contraethi  for 
a  part  of  the  work  on  each  liave  been  let.  Tiie.se  are  a  reservoir  at  tlie  nioutli  of 
Tonto  Creek  in  the  Salt  River  basin,  and  the  Trnckec  (!anal  in  Nevada.  The  former 

will  supply  water  to  the  canals  now  taking;  water  from  the  Salt  Kiver,  and  will 

furnish  water  to  L'()(),()()0  acres  of  land.  The  Truckee  ('anal  is  to  take  wat«'r  from  the 
Trn«kee  KMvcr  to  a  reservoii-  site  on  the  lower  Carson  Jiivcr,  from  which  tin;  v.ater 

can  be  taken  to  the  lands  to  be  reclaimed,  'i'he  areas  to  be  reclaimed  have  not  yet 
been  deciiled  upon. 

oiseosAi,  oi'  LAND  n\  rni-:  (jk-nkkai.  (iovi:i{XiMi:.\'r  lou  iiciticA  rio.\. 

The  I'nited  States  (iovernment  dispose.s  of  land  for  irri^^ation  under  two  lawH,  the 
de.sert-land  law,  and  tlu^  "Carey  law"  (act  of  Auj^'ust  IS,  18i)4).  Land  di.sposed  of 
under  (»ther  laws  may  or  may  not  be  for  irri^^'ation.  Durijij^  the  fiscal  year  ended 
June  oO,  1908,  there  were  ori«j;inal  entries  of  1,025,825.77  acres  under  the  de.«ert-land 
law,  and  final  entrie.s  of  264,53:3.02  acres.  Under  the  Carey  law  land  was  applieil 
for  and  segregated,  as  follows: 

Land  a2>plu'(l  for  (dirf  srt/ri'fjnfcd  vvdrr  Carey  him  ihirhi'i  Die,  year  ended  June  iJO^  I'.fOS. 

Colorado   
Idaho    
Nevadii   
Oregon   
Wiushingrtoii . 
Wvoiuiiig  . .. 

Total . 

Statt'.s. 

Api)lied  for. 
Number 
of  ILsts. 

Area. 

Acres. 

37,865.7! 

2, 082. 39 
89, 228.  57 
14, 608. 14 

210,  740. 56 

Segregated. 

Number 
of  li.sts. 

13         354,  525. 45 

Area. 

Acres. 
"ii.'892.*46 

"8i.'767'7i 
"i4,'424.'94 

111, 025. 14 

IKRIGATION  CONSTRUCTION. 

There  are  no  records  of  irriiration  construction.  The  activity  in  that  line  is  shown 
to  some  extent  by  the  records  of  filings  of  claims  or  ai)i>lication  in  the  States  where 

such  tilings  are  required.  The  filing  of  a  claim  or  a])plication  for  permit  is  not  neces- 
sarily followed  by  con.struction,  but  the  number  of  filings  is  some  index  to  the 

activity  in  such  work. 

Colorado. — Claims  for  the  diversion  of  .3.3,073.15  cubic  feet  per  second  and  for  the 
storage  of  2,3S8,65V)  acre-feet  were  filed. 

Jduho. — Dnder  the  new  law  re<iuiring  the  securing  of  i»ermits  to  appropriate  water 
40(3  applications  were  approved  in  1903.  The  plans  filed  call  for  the  expenditure  of 

^'3,500,000,  and  i)i'oi)Ose  the  irrigation  of  1,017.000  acres  of  land.  TJncier  the  irriga- 
tion district  law  four  districts  arc  in  oi)eration  and  two  are  being  formed.  The  six 

propose  the  irrigation  of  188,000  acres  at  an  expense  of  $1,208,000.  Under  the 

"Carey  act"  (28  U.  8.  Stat.,  372-422)  six  enterprises  are  under  construction,  provid- 
ing for  the  irrigation  of  420,500  acres  at  an  expense  of  82,750,000. 

Xehraska. — Forty-one  aj)plications  were  received,  contemplating  the  con.struction 
of  about  100  miles  of  canals,  covering  40,000  acres  of  land. 

Wyomlnf). — During  1903  there  were  i.ssued  502  ])ermit,^  fur  new  canals,  and  170 
permits  for  the  enlargement  of  existing  works.  Eighty-five  applications  for  permits 
to  construct  reservoirs  were  received  and  recorded. 

E.XTENT    OF    IHKIGATION    IX    Tllli    UNITED    STATES. 

The  following  table,  showing  the  extent  of  irrigation  in  the  United  States  and  the 
increa.'^e  from  1899  to  1902,  is  furnished  Ijy  the  Census  Bureau  of  the  Department  of 
Commerce  and  Labor.  The  figures  in  .some  ca.ses  are  subject  to  a  final  revi.-^ion, 

which  may  be  madc^  fntm  tlu'  publications  of  that  liureau.  It  is  not  Ijelieved  that 
any  very  considerable  change  will  be  made  by  such  revision. 
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li-rujiitiun  isUUisticis  for  the  United  Stuka. 

[Furnisht'il  by  U.  H.  Census  Bureau.] 

United  States 
Arid  States... 

1899. 1902. 

Acres  irri- 

gated. 

7, 7^2, 059 
7, 263, 273 

Cost  of 

systeiuM. 
Acres  irri- 

gated. 

Co«t  of 

systems. 

f71,514,754 
64, 269,  tk)l 

9, 478, 852  ,«92,  049, 4U5 
8,469,198  I  77,368,623 

(juin. 

Acres  irri- 

gated. 

COHt  uf 

bystemti. 

1,694,981 

1,198,502 
$21,776,985 13, 16.S,  749 

Arizona   

Californiii   [    1, 
Colorado   j    1, 
Idaho   
Montaiui   I 
Nevada    
New  Mexico   ' 

Oregon   ' 
Utah   j Washingtou   1 
Wyoming   ' 

Semiarid  States   

185, 

445, 
611, 

602, 
951, 
504, 
203, 
388, 
629, 

135, 

605, 

396 
872 
271 
568 

154 
168 
893 

310 293 
470 

878 

Kansas   
Nebrasliu   
North  Dakota. 
Oklahoma   
South  Dakoia . 
Texas"   , 

273,117 

Rice  State.^. 

Georgia   
Louisiana   
North  Carolina. 
South  Carolina. 

23, 620 
148, 538 

4,  872 

2,759 
43, 676 
49,  652 

242,514 

7,856 201,685 

3,  283 
29,  690 

4,  438, 352 
19,181,610 
11,758,702 
5, 120,  399 
4, 683, 073 
1,537,559 
4,165,312 
1,843,757 

5, 865,  302 
1,722,369 
3, 973, 165 

S, 192, 660 

247,250 

1,708,720 
1,754,755 

713, 595 
1,140,694 

570, 001 

254, 945 
439, 981 
711,184 
154, 962 
773, 111 

571,851 

4, 688, 298 
23, 772, 157 
14, 758,  997 

6,190,071 
5, 576,  975 
1,706,212 
4.301,915 
2, 089,  609 

7,252,582 
2,  ooO,  758 
4,701,049 

8,  802, 424 

529,755 

1, 310,  698 
17,980 

21,  872 
284, 747 

1, 027, 608 

3,743,812 

28, 922 
245, 910 

10, 384 

3. 328 53, 137 
230, 170 

437,803 

599,  098 

2, 463,  748 
45, 087 
36,  770 

381,569 

5, 276, 152 

6,  478, 358 

250, 213 
2,  529,  319 

112,771 
851, 509 

8,581  I 

387,580  I 
3,422  I 

38,220  I 

274, 990 

4,  747,  359 112, 905 

1,343,104 

61,854 262, 848 

136,061 
111,027 
189, 540 

65, 883 
51,052 
65, 883 

81,891 
19, 492 

167, 233 

299, 634 

5,  302 98, 272 

5, 512 

569 

9,461 
180, 518 

195, 289 

725 

185, 895 
134 

8,  530 

249,946 

4, 590,  547 
3, 093, 021 
1,069,672 893, 902 

168,653 

136, 603 
16H,653 

1,387,280 608, 389 

-  727, 884 

5,616,064 

69,  343 
1, 159,  350 

27, 107 
14, 898 

96,  822 4,248,544 

2, 734,  546 

24, 777 >,  218, 040 

134 

491, 595 

"This  includes  rice  irrigation. 

PUBLICATIONS  OF  THE  DEPARTMENT  OF  AGRICULTURE. 

The  publications  of  the  United  States  Department  of  Agiicultui-e  are  mainly  of 
three  general  classes: 

I.  Publications  issued  annually,  comprising  the  Yearbooks,  the  Annual  Eeports  of 
the  Dej)artment,  the  annual  reports  of  the  Bureau  of  Animal  Industry,  Weather 
Bureau,  and  Bureau  of  Soils. 

II.  Other  departmental  reports,  divisional  bulletins,  etc.  Of  these,  each  bureau, 
division,  and  office  has  its  separate  series,  in  which  the  publications  are  numbered 
consecutively  as  issued.  They  comprise  reports  and  discussions  of  a  scientific  or 
technical  character. 

III.  Farmers'  Bulletins,  divisional  circulars,  reprinted  Yearbook  articles,  and  other 
popular  papers. 

The  publications  in  Class  I  are  distributed  by  the  Department  and  by  Senators  and 
Representatives  in  Congress.  For  instance,  of  the  500,000  copies  of  the  Yearbook 
usually  issued  the  Department  is  allotted  only  30,000,  while  the  remaining  470,000 

copies  are  distributed  by  members  of  Congress.  The  Department's  supply  of  the 
publications  of  this  class  is  therefore  limited,  and  consequently  has  to  be  reserved 
almost  exclusively  for  distribution  to  its  own  special  correspondents  and  in  return 
for  services  rendered. 

The  publications  of  Class  II  are  not  for  distribution  by  members  of  Congress,  and 
they  are  not  issued  in  editions  large  enough  to  warrant  free  general  distribution  by 
the  Department.  The  supply  is  used  mainly  for  distribution  to  those  who  cooperate 
with  the  Department  or  render  it  some  service,  and  to  educational  and  other  public 
institutions.  A  sample  copy  of  this  class  of  publications  can  usually  be  sent  on  appli- 

cation, but  aside  from  this  the  Department  generally  finds  it  necessary  to  refer 
applicants  to  the  Superintendent  of  Documents,  of  w^hom  further  mention  is  made below. 

The  publications  of  Class  III  treat  in  a  practical  way  of  subjects  of  ]Darticular  inter- 
est to  farmers.  They  are  usually  issued  in  large  editions,  and  are  for  free  general 

distribution  by  the  Department.  The  Farmers'  Bulletins  are  also  for  distribution  by 
Senators  and  Representatives  in  Congress,  to  each  of  whom  is  furnished  annually, 
according  to  law,  a  quota  of  several  thousand  copies  for  distribution  among  his 
constituents. 
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A  liiiiKcd  supply  ol  lu-arly  jill  llic  |iiil»li('ii(i«iiiH  in  ChisscH  I  ai)fl  11  is,  in  roinpliance 
with  llu'hiw,  jtlaccd  in  llic  linnds  of  tlic  ̂ 'iipci  iiilt-ndcnt  of  J)()(iiiM('iitH  for  (-ah- lit 
cost  of  piintin^'.  Applications  for  llicsr  should  he  addressee!  (o  the  SujierinU-ndent 

of  l)oeun»(Mits,  (ioveriMutnt  I'rintinj^  OMice,  W'ashinjzton,  I).  C,  and  should  be 
ncconipained  hy  postal  money  order  payable  to  him  for  the  amount  of  the  price. 
Ko  poshi;;o  ̂ ;taml)H  nor  privatcM'heckH  nhoidd  l)o  sent.  The  Snp(Mintendent  of  J)oc- 
uments  in  not  pernntted  to  sell  more  than  on(^  copy  of  any  public;  document  to  the 

Bumo  person.  The  rublic  J'rinter  may  sell  to  one  person  any  numln-r  not  to  exceed 
2r)0 copies  if  ordered  before  the,  jiubliealion  ̂ o(  h  to  |»res9.  Under  a  recent  resolution 
the  Superintendent  of  J^ocunu'iits  is  jx-rmitted,  with  tin;  approval  <^f  the  liea<l  ol 
any  I)v'|>artment  of  the  (loveinmeiit,  to  reprint  any  j)ul)lic  docume;it  in  mmiber« 
Butlicient  to  sui)ply  the  demand  under  the  restriction  ol  not  more  than  one  copy  to 
the  same  i>erson. 

The  Secretary  of  Ap'iculture  has  no  voice  in  designating  thepul>lic  liljrarie.s  which 
shall  be  depositories  of  ])ul)li(!  documentH.  Of  the  distribution  of  documents  to  euch 
depositorit's,  includinic  the  ])ublications  of  this  an. 1  all  other  Departments  of  the  Gov- 

ernment, the  Supe?intend(>id,  of  Documents  has  full  charge. 
For  ])ubIicali()nH  of  the  Weather  J>ureau  recjuestti  and  remittances  should  be  directed 

to  the  Chief  of  the  AVeather  Bureau. 

The  Department  lias  no  list  of  persons  to  whom  all  i)ublicationg  are  Ront.  A 
monthly  list  is  issued  on  the  first  day  of  each  month  giving  ttie  titles  of  all  publica- 

tions issued  during  tiie  previous  month,  with  all  the  explanations  necessary  to  enal)le 
applicants  to  order  intelligently.  This  list  will  be  mailed  regularly  to  all  who  apply 
for  it.  The  Department  also  issues  and  sends  out  to  all  who  apply  for  them  a  com- 

plete listof  all  ])ublications  of  which  theDei)artment  has  a  supply  for  free  distril)ution, 

and  a  similar  list  of  all  the  Dei)artment's  publications  for  sale  by  the  Superintendent of  Documents. 

PUBLIC  LANDS  OPEN  FOFv  SETTLEMENT. 

Tlie  figures  given  in  the  table  below  show  the  location  of  the  public  lands  in  the 
United  States  still  open  for  occupation  under  the  homestead  and  other  laws  for  acqui- 

sition of  title  by  individuals.  In  general,  the  lands  noted  in  the  column  "Area 
surveyed"  are  available  for  immediate  private  occup/ation  under  any  of  the  laws  now 
in  force  for  grant  of  title  by  the  Government.  The  lands  scheduled  as  "Unsurveyed" 
must,  of  course,  be  surveyed  before  a  grant  can  be  made.  The  column  head  "Area 
appropriated"  indicates  roughly  to  what  extent  the  section  where  the  lands  are 
located  is  already  settled  and  under  cultivation. 

Applications  for  and  information  regarding  public  lands  should  be  addressed  to 
the  registers  and  receivers  of  the  United  States  district  land  offices  in  the  places  noted 
in  the  table.  Full  information  should  be  obtained  before  any  move  is  made  toward 
occupation  of  these  lands. 

The  total  amount  of  land  disposed  of  by  the  Government  in  the  fiscal, year  ended 
June  30,  1908,  was  22,824,299.65  acres,  and  the  gross  receipts  in  ]Kivnient  for  it, 
$11,024,743.65,  of  which  approximately  ?8,461, 493.90  was  turned  over  to  the  fund 
for  the  reclamation  of  arid  lands. 

Lands  open  for  settlement,  and  location  of  land  offices  in  the  United  States,  Jane  JO,  1003, 

[Abridged  from  Report  of  CommLssioner  of  General  Land  Office.] 

State  and  location  of  office. 

Area  unappropriated. 

Area  appro- 

priated. Area  sur- veyed. 
Area  unsur- 

veyed. 

Huntsvillo   

ALABAMA. 
Acres. 

101, 520 
166,900 

5,8ir,,0-J7 6,871,991 

filfi,JV)9 
9I.'>,  (KM) 
7JW.7I0 
43^1, 028 

Acres. Acres. 

7, 790, 080 
Montgomery     24,  557,  400 

Prc?fott    

AKIZONA. 

18.848,794 
16, 463, 989 

3,364,00S 
Tue."=on       2,264,659 

7",  896, 131 

Camden   

ARKANSAS. 

Dur<l!inoll«' 
3  224  494 

IIurri.'i(in 4.477  290 Lilllc  llock   •  •   15, 183, 052 

3     A11I03   37 
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Liimis  ojien  for  isdtU'meut,  and  hnyition  of  land  ojjlcen   in  the    I'ltUtd  Stuten,   June  SOf I'jfiu — Conliniieil. 

State  and  liveation  of  office. 

CALIFORNIA 

Eureka   

linU'pciuIeiK-e   
Lot  Angeles   
MurysviUe   
Ut'd'ling   
Sttcramonto   
San  Fraucijico   
StcK'ktou   
Susan  ville   
Yi:<alia   

COLORADO. 

Akn)n   
Del  Ncrte   
Denver   
Durnngo   
itleinvooti  Springs   
Gunnison   
Hugo   
Lamar   
Lead  ville   
Montro:<e   
I'ueblo   
Sterling   

FLORIDA. 

Gainesville   

IDAHO. 

Blaokfoot   
BtiLse   

Canir  d*  Alene   
Ilailey   
Lewistou   

KANSAS. 

Colby   
Dodge  City   
Wakeeney   

LOUISIANA. 

Nutehitofhes   
New  Orleans   

MICHIGAN. 

Maniuctte   

MINNESOTA. 

Crookston   
Duluth   
St.  Cloud   

MISSISSIPPI. 

Jackson    

MISSOURI. 

Boon  ville   
In)nton   
Springrield   

MONTANA. 

Bozcman   
Greatfalls   
Helena   
Kalispell   
Lewiston   
Miles  City   
Missoula   

NEBRASKA. 

Alliance   
Brokenbow   
Lincoln    

Area  unappropriated. 

Area  >^ur- Veyed. 

Acre^. 

830, 

8,  llh, 

9, 2f;<;, 

700, 

•J,  IWi, 5«1, 

3,  204, 

2,  7:iO, 

598, 

79t;, 
2  It;. 
G20, 

944, 

lot"), 

741, 
(iJVJ, 
155, 
401, 
047, 
938, 

9G7, 

131 
Oil 
295 
562 
250 379 

132 
t;8t; 
732 47S 

S()4 

t>42 

958 
728 543 

735 
667 274 
227 
700 

529 
003 

1,179,197 

3, 658, 729 
4,  010, 156 

(">23, 000 

3,326,161 
758, 239 

100, 760 
664,  938 
282, 133 

70,  9t'>l 

39,  003 

365, 0G5 

608,  m5 

2,  794,  382 
35, 580 

112,720 

57, 820 
79, ISO 
90, 153 

1,917,050 
7, 163,  903 
2,  339,  453 192, 836 

3,  024,  927 

3, 142, 676 433, 481 

2,  455, 407 
2, 056, 169 

2, 600 

Area  iinnur- 
vcyed. 

Aere». 
1.M8, 934 

3,  007, 331 

2,  002, 271 
170, 955 
266, 158 
S2, 482 

IHl,  129 

36,03;i 
25-1,412 

119, 149 

605,  860 
329, 660 
468,611 

1,266,296 532, 393 

302,  723 
776, 303 

6,  240 

160,070 

2, 679, 840 
7,357,043 
2, 433, 770 

12,531,214 

4,  107, 628 

(^\  018 

1,031,520 
636, 038 

1,801,810 
7, 475, 527 

5, 416, 3i;6 
3,  576, 907 
2,  803,  396 

14,444,786 

4, 122,  515 

Area  appro* 

priuled. 

Acres. 

2,227,-  .-.; 

72'.t,  •.-•-'; 

6,012,715 
4,109,390 
4,  592, 040 
2,  324, 039 

10,  749,  506 

4,718,010 
1,906, 220 
5, 888, 196 

2, 220,  636 
1,288,518 

5, 778,  3ti2 693, 361 

1,326,139 
4:i4,  792 

751,194 

1,916,726 
692, 910 
664, 897 

5, 172, 1C9 
1,994,897 

33,714,114 

4,082,931 
1,5615,662 

1,362,001 1,224.762 
1,937,273 

6, 550, 020 15,432,162 

6,  016, 587 

3,  880, 175 
23, 531, 769 

36,334,440 

7, 418,  235 
6,  264, 505 

12, 510, 300 

29, 572,  400 

26, 243, 180 
9,917,820 7,  407, 682 

3,  409, 800 

3,384,916 

3, 383, 202 
2, 000, 757 
2,  207,  399 

2, 369, 698 
1,  507, 971 

3,401,791 

1,978,551 
11,  ;56,  680 
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r)7y 

Ixinds  open  J\>r  settlement,  dud  lucatloit   of  land   o[)ice.H   in    fhr    I'uitcd  Sf'tti}<,  June  30, ]90,i — CoTilimic'l. 

Sttttc  iitj<l  locution  (if  ofllce. 

NEBKASK  A  — COntlTlUCd 

MoCiHik   

North  I'ltttte   
ONiill   
Sidney    
Valentino   

NEVADA. 

Carson  City   

M:M'    MEXICO. 

Clayton   
La.>-fru<'es   
Koswel  1   
Sunta  Fc   

NORTH    DAKOTA. 

Bismarck   
Devils  Lake   
Far^ro   
G  rand  Forks   
Miuot   

OKLAHOMA. 

Alva   
Elreno   
Guthrie   
Kinjrfi^^hcr   
Lawton   
Manjjum   
Woodward   •   

OREGON', Bums   
Lasrrande   
Lakeview   
Oreijon  City   , 

Roseburf?  .'.   The  Dalles   

SOUTH   DAKOTA. 

Aberdeen   
Chamberlain   
Huron   
Mitchell   
Pierre    
Ilapid  City   
Walertown   

UTAH. 

Salt  Lake  City   

VA8HINCTON' 
North  Yakima   
Olvmpia   
Seattle   
Spokane   
Vancouver    
Walla  Walla   
Wattrville   

■wiscoNsiy. 

A.««hlftnd   
Kau  Claire   
Waus-uu   

WYOMING. 

Buffalo   
Cheyenne    
DouKlas   
Kvanston   
I..ander   
Sundance    

Area  unappropriated. 

Area  Kur- vcyed. 

A  rrrg. 

i7(;,ow) 

f.<.)j,r..s(» 

2,  3G5,  yy4 

^0, 7'.C.',  220 

7,135,920 
i:3,rj9y,247 

8, 201,  or,  1 
10, 400,  117 

5,  030,  305 
171,920 
72,000 

H,320 
3, 447, 259 

43, 916 

6,818 

90 
126,659 

16, 681 
43, 475 

2, 853, 694 

4, 029, 076 
2, 123, 299 

6,  380, 032 455,018 

1,069,523 
3, 125,  771 

92, 920 

1, 286,  384 
33, 331 

1,080 1,39S.351 

7, 710, 185 299 

11,526,008 

528, 743 

70,  951 
127,917 
627. 013 
266, 453 
658, 432 

2,284,046 

65,860 

23. 578 

83,563 

6, 293. 333 

8, 597. 508 7,471.196 

5,73.').510 J .  720,  4;« 
4,726,018 

Area  unBur- 
veyed. 

Arrcn. 

30,  485, 088 

419,404 
5, 472,  513 
5,861,313 

2, 682,  481 

3,  629, 536 

817, 939 

1,386,719 202,  422 

3, 242,  240 141,690 
621, 170 
328, 826 

75, 770 

306, 831 

29,843,553 

7.58, 891 

122, 143 
239, 039 

1,824,996 169, 372 
274, 859 

1,031,707 

768. 897 
65. 261 

226. 99M 
1,377.625 136,090 

Area  nppro- 
jiriatcd. 

A  rrm. 

5,  e>'M;,  920 

3,  730.  8J-3 7,910.420 
2, 762, 522 
2,313,996 

3, 075, 323 

1,291,676 
1,437,720 
2,099,173 13,221,113 

8, 335, 599 
5,161,800 
7,885,070 
4,166,960 
2, 837, 822 

1,670,821 
2,097,395 

2,377,845 
3,  593,  924 
1,510,279 
2,  050, 840 
2, 949,  626 

1,815,757 
4,113,267 2,  617,  308 
5,679,846 
6, 973, 846 4, 169, 800 

3,221,328 1.510,096 

4,341.954 
7,167,920 l,r>17,889 
2,  587, 984 
5, 171, 701 

4,981,234 

2. 467, 453 
2, 766, 714 
3, 209, 970 
4,921,320 3,471,040 

2,331,418 
2, 108, 508 

2,990,807 14,194,171 
17,544.417 

1,259,309 

3,051,041 
809,  806 

2,571,868 
765, 888 

1,062,069 
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FARMERS'  INSTITUTES. 

Farmers'  institutes  were  held  during  tlio  year  ended  June  30,  lOO.'i,  in  all  of  the 
States  and  Territories  excepting  Arkansas,  South  Dakota,  Wyoming,  Alaska,  Indian 
Territory,  and  Porto  liico.  Tlie  following  table  gives  a  summary  of  the  w(jrk  so  far 
as  reports  could  be  secured.  The  results  show  an  increase  in  the  nund>er  oi  insti- 

tutes held  over  the  previous  year  of  2S4. 
The  method  adopted  by  the  State  directors  in  computing  the  total  attendance  for 

the  year  has  heretofore  not  been  uniform.  This  will  be  corrected  in  the  future  through 
the  action  of  the  American  Association  of  Farmers'  Institute  Workers  taken  at  its 
recent  meeting  in  Toronto,  suggesting  a  method  of  estimating  the  attendance,  which 
all  State  directors  are  requested  to  observe.  The  resolution  proposes  that  in  making 
up  the  aggregate  attendance  the  number  present  at  the  best  attended  session  of  an 
institute  be  taken,  and  to  it  be  added  the  one-half  of  the  nund^er  present  at  the  next 
beet  attended  session.  This  sum  is  to  be  regarded  as  the  total  attendance  for  that 
institute.  The  sum  of  the  totals  of  all  of  the  institutes  held  in  the  State,  computed 
in  this  way,  is  to  be  reported  as  the  attendance  in  that  State  for  that  year. 

This  new  method  has  been  adopted  by  some  of  the  States  reporting  attendance  in 
the  accompanying  table.  The  effect  has  been  to  show  an  apparent  falling  off  in 
attendance  in  some  of  the  States  over  last  year,  but  the  total  for  the  country  shows 
an  increase  of  59,739. 

Statistics  of  farmers'  institutes  for  season  ended  June  30,  1903. 

States  find  Ter- 
ritories. 

Alabama   
Arizona   
California   

Colorado   
Connecticut   
Delaware   
Florida   
Georgia   
Hawaii   
Idaho    
Illinois   
Indiana   

Iowa   
Kansas   
Kentucky   

Louisiana   

Maine   
Maryland   
Massachusetts ... 
Michigan   

Minnesota   
Mississippi   

Missouri   
Montana   

Kebraska   
Nevada   
New  Hampshire. 
New  Jersey   
New  Mexico   
New  York   

North  Carolina  . . 

Meetings. 
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2,618 2 
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254 1,000 20, 000 12 
45 

10 6 4 20 
1,300 9 8 1 25 
4,000 

'J8 

21 7 
67 4,800 21 

20 
1 

42 2, 900 15 14 1 32 

3, 500 
4 4 .... 4 160 17 

5 12 75 
2, 550 108 108 42, 876 181 3 178 

858 73,653 

64 61 348 17,750 
92 82 

10 
204 

38, 085 8 2 6 
2,000 

50 
48 

2 134 13,245 40 40 
83 

6, 846 
40 

•>•) 

is 116 
11,222 120 120 154 12, 487 284 213 7i 885 53,037 

100 85 15 238 
35,171 58 

56 2 122 10,000 

127 50 
77 25, 400 16 16 .... 

32 600 
65 

23 

42 
268 

25,000 3 . 3 18 983 
18 18 36 

6,300 
31 

12 
19 

119 
6, 850 3 1 2 

13 
375 

312 106 206 
1,303 138, 528 

15 15 . . . . 
25 

1, 525 

Funds  for  in- stitutes. 
08  £? 

$600 

60 

4,000 

385 700 
800 

2,500 
1,000 35 

1,000 18,150 
10, 000 

7, 425 2,000 

2,000 

3,000 
4,000 
2,000 

7,500 
16,500 

1,500 

4,000 
2,000 

.4,000 120 

1,000 
2,000 125 

20, 000 

600 

?^2 

oj  a 

Reports  of 
proceedings. 

$800 2, 700 
6, 000 

700 
600 

2,500 
1,000 150 

1,000 19, 650 
10, 000 

7,  425 
2,000 

2,000 

3, 000 4,000 

2,  700 
7,500 

18, 000 

1,500 

5,000 
4,000 

6,000 
1,000 

2,000 
'26,' 000 ' 

1,000 

No. 
No. 

Yes. No.. 
No.. 
Yes . 

Yes . 
Yes. 

No.. 

Yes. 

No.. 
No.. 
Yes . 
No.. 

No.. 
Yes. 

No. 

No.. I   No..t   

Yes.    10,000 

No. 
Yes-i     5,000 
No.. I   
Yes.  I    6,000 
No.. I   
No.. I   
Yes.!    6,000 
Yes.   
Yes .         600 

10, 000 

3,500 

6,000 

8,000 30,  000 
18, 000 

5,000 

2,000 

25,"  666' 

Methods  of  distri- bution. 

Through  agricul- 
tural journals  and 

State  report. 

By  mail. 
Annual  Report  State 

Board  of  Agricul- ture. 

Supplements  to  agri- cultural journals. 
Through  mailing 

listsandinstitutcs. 

State  reports. 

Through  the  insti- tutes. 
In.stituto  .\nnual. 

By  experiment  sta- tions. 

At  institutes  and 
through  mails. 

By    State     director 
and  legislature. 
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jrcctingrs. Funds  for  in- 
hlitutes. 
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09 
16, 981 

16,750 Yes. 10,000 By  agricuItnrHl    so- cieties  and    insti- 
tute officers. 

Oklahoma   20 20 

327 
23 10 
49 

6 10 
278 

36 60 

831 

"*4,'666' 

112, 650 

6 
6 

68 

1,000 
300 

15,000 
Oregon   

1,000 17,500 

No.. 

Peunsylvania  ... Yes. 31,600 By  Icgi.'-latures  and 
department    of 

agriculture. Rhode  Island   1 
50 

40 

1 

60 .... 
1 

50 

20 

f  5,700 

t  8,690 10, 000 

1 

7 

44 

/      150 
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1  1,000 

5, 000 
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South  Carolina  .. No.. 

Tennessee   
Te.xas   

64 
40 

180 
40 6,376 

3,200 16,400 

10 2,100 
1,600 3,000 1,500 

No  . 
Utah   

40 
Yes 

6,000 

3,000 

By  mail. Do. Vermont   41 41 108 26 

5,000 5, 000 
Yes. 

Virginia   
7?. r? 

144 18, 000 3 

3, 500 
Washington   12 

1.5.S 

3 
23 

9 
135 

' '632' 

1,800 
15, 750 

3 

16 
2,500 
6,451 

2, 500 
6,  000 

West  Virginia  ... Yes. Newspapers. 
Wisconsin   120 20 100 566 

55,000 22 12,000 12,000 Yes. 
60,000 

STATE  STANDARDS  FOR  DAIRY  PRODUCTS,    1903. 

States. 

Milk. Skim milk. Cream. Butter. Cheese. 

Total 
solids. 

Solids 
not  fat. 

Fat. 
Total 
solids. Fat. Fat. 

Fat. 

California   
Per  cent. Per  el. Per  ct. Per  ct. Per  ct. Per  cent. 

Full  cream,  30  p.  c.  fat:  half 
skim,15p.  c.  fat:  skim  from 
skim  milk.  Fancy  except- 
ed. 

Full  cream.  35  p.  c.  total 
solids  to  be  fat;  skim,  fat 
less  than  35  p.  c.  of  total solids. 

Colorado   

Dist.  of  Columbia. . 9 

8.5 
8 

3.6 

3  5 

9.3 
20 83 

Not  oyer 

12  p.  c. 
water  or 

5p.c.salt. Georgia 
Idaho   -   3 Full  cream.  30  p.  c.  fat  (fancy 

excepted):  skim,  le.«;sthan 
30  p.  c.  fat:  tilled,  le.ss  than 
16  p.  c;  adulterated,  sale 

1  prohibited. Whole  milk.  48  p.  c.  total 
solids  to  be  fat. 

Skim,  minimum  fat  10  p.  c. 

Illinois  «   3 

bl5 

80 

80 

Maxi- 

mum water, 

15  p.  c.; 
salt,6  p.c. 

Indiana   9 3 

Iowa             12.5 3 

15 15 Kentucky   12          
12       1   
12.5  i   

3 
3 
3.5 

  »• 
80 

Skim,  less  than  10  p.  c.  fat. 

Maryland  c   

aCondcn.sed  milk  must  contain  not  lc.<?a  than  8.5  percent  fat:  evaporated  cream  containing  less 
than  15  per  cent  fat  nuist  be  labeled  "an  unsweetened  condensed  milK.'' 

fcf'otfee  cream  shall  contain  at  least  1">  per  cent  fat.  and  whipping  cream  nt  least  22  per  cent  fat. cCondensed  milk  must  contain  the  equivuleut  uf  12.5  i»crcenl  of  milk  solids  in  crude  milk  of  which 
8.5  per  cent  shall  be  fats. 
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Stitle  bUindaida  for  dulnj  pruductis,  1U03 — C'ontiniieil. 

States. 

Milk. 
Skim 
milk. Cream. Butter. Cheese. 

Total 
solids. 

Solids 
nut  fat. 

Perct. 
9.3 
9 

Fat. 

Perct. 
3.7 
3 
3 

Total 
solids. Fat. Fat. 

Per  cent. 

Fat. 

Maseachusetts   
Per  cent. 

13 
12 
12.5 

Sp.  grav. 
1.029-33 13 

Perct. 

9.3 

Per  ct. 

April-September 
Michigan   Si).  Krav. 

Minnesota   3.5 1. 032-37 
20 

Maxi- 

mum water, 

10  p.  c. 

Full  cream.  45  p.  c.  total 
sulids  to  be  fat;  skim,  fat 
less  than  45  p.  c.  of  total solids. 

Full  cream,  from  inilk  with Missouri   

Mt>ntana   12 9 3 

S 
3.5 
3 

9p.  e, 

so  ids, 

not  fat. 

15 

15 

3  p.  c.  fat;  .skim  from  milk 
less  than  3  p.  c.  fat. 

Nebraska   
New  Hampshire... 

13 
12 
12 
12 
12 

12 

12 
11.5 
12 

12 

12 

12 

9.5 9 
April  and  Sept  .. 

New  Jersey   .  ■;:: 
New  York«   

'"s.h" 

....... 

3 
3.25 

3 
3 

Skim,  from  skim  milk. 
North  Carolina  &  .. 18 

15 

82.5 
Full  cream,  50  p.c.  total  solid 

to  be  fat;  skim,  from  skim 
milk;  cream  cheese,  milk 
6  p.  c.  minimum  fat. 

Skim,  from  skim  milk. North  Dakota   
Ohioti   80 Full  cream.  20 p.  c.  fat;  skim, 

less  than  20  p.  c.  fat. 
Mav  and  June... 

Oregon    9 

""s'.b" 

  

9.25 

3 

3 

3 

2.5 
3 
3 

3 

9 

Sp.  grav. 1.038 

8 

20 
Not  over 
11  p.  e. 
water. 

Full  cream,  30  p.  c.  fat;  half 
skim,  15  to  30  p.  e.;  quarter 
skim,  7h  to  15  p.  c.;  skim, 
less  than  7i  p.c.  Fancy  ex- 
cepted. 

Fullcrcara,32p.  c.  fat;  three- 
fourths  cream,  21  p.  c.  fat; 
one-half  cream,  16  p.  c.  fat; 
one- fourth  cream,  8  p.  c. 
fat;  skim,  below  8  p.  c.  fat. 
Fancy,  less  than  5  pounds, 
excepted. 

Fat,  15  to  68  p.  c. ;  water,  20  to 
64  p.  c;  ash,  1  to  9  p.  c. 

Pennsylvania   

• 

Porto  Rico   80 

Maxi- mum wa- ter, 16  p. 
c;  salt,  6 

p.  c. 

Rhode  Island   
South  Carolina   
South  Dakota   

13 

12.  5 

12.5 

12 

20 

20 

80 

83 

Full  cream,  45  p.  c.  solids  to 
be  fat;  skim,  fat  less  than 
45  p.  c. 

Skim  7  to  11  inches  in  diam- Utah  9  p.  c. 
solids 
not  fat. 

Vermont   

eter;  minimum  height,  9 
inches. 

Mav  and  June... 

■■  ■    1 

Washington   8 3 

3 

2.4 

  1 18 FuUcream,30p.  c.  fat;  skim, 

15  p.  c.  fat.  Fancy  ex- 
cepted. Skim,  10  inches  in  diameter, Wisconsin   

Wvoming  n   12 
11.5 

 
 

1 

80 
y  inches  height. 

Skim,  less  than  20  p.  c.  fat. 
May  and  June... 

 
 

1 

i 

 
 1 

a  In  New  York,  Ohio,  and  Wyoming  the  milk  .solids  of  condensed  milk  must  be  in  quantity  the 
equivalent  of  12  per  cent  of  milk  solids  in  crude  milk  of  which  solids  2.5  per  cent  shall  be  fat. 

i* Condensed  milk  must  contain  28  per  cent  milk  solids  and  7  per  cent  fat. 
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ARBOR  DAY  IN  VARIOUS  STATES  AND  TERRITORIES. 

Tlu'  follow  iiiL'  tuMr,   |»r('|iHr('«l    in   \\\v  JJiircaii  of   I'orcstry,  f^liou.s  the;  ̂ Mowth  of 
eentiiiic'iit  in  favor  of  a  SUit<'  Arbor  Day: 

Arbor  Day  in  the  several  tSintdi  and  Tcrritorks. 

Stntosnnd  Torritorios. 

Alnhnma 
Aliiskn  .. 
Arizona  . 

Arknnsns   
Califoniiu   
Colonido   
Connocticut   
Doliiware   
District  of  Columbia 
Floridu   
Georj^ia   
Idiiiio   
Illinois   

188-1 1887 

1875 
1894 

Indian  Territory   
Ifliiiana"   
Iowa   
K  nsas    
Kentucijy   
Louisiana   
Elaine   I  1887 
Maryland   I  Apr.   10,1889 
Mas^afhusett.s   |  1886 
Michigan   '.      Apr. — ,  1885 Minnesota   I  1895 

Whoii  nrst 
observed. 

1887 

Feb.  — ,  1,S95 

Dec.   15,1895 

1890 
1886 
1901 

Feb. 
9, 1886 1890 

1886 1888 

^lississippi   
Missouri   
Montana   
Nebraska   
Nevada   
New  Hampshire 
New  Jersey   
New  Mexico   
New  York   
North  Carolina. 
North  Dakota  .. 
Ohio   
Oklahoma   
Oregon   
Pennsylvania  .. 
Rhode  Island... 
South  Carolina  . 
South  Dakota... 
Tennessee   
Texas   

Dec. 

Apr. Mar. 

Apr. 

UUih   
Vermont  ... 
Virginia    
Washington 

Apr. Feb. 
May 

10, 1902 
16, 1886 
11,1895 
10, 1872 1887 

1885 
18,1881 
16, 1891 

3, 1889 
May 

Apr. 

—  1890 

27, 1882 

Apr. 

Apr. 
Nov, 

— ,  1887 
1887 

29. 1886 — , 1899 

Feb. 
18S7 

22. 1889 
1896 

188.5 1892 

West  Virginia 
Wisconsin   
Wyoming   

1881 
1889 
1888 

Annual  o])M'rviiiic«'. 

February  22. 
Not  observed. 
Friday  following  1st  day  of  .\pril,  also  Friday  following  Ist 
day  of  February. 

DeceiutK-r  15  (irrtjgularly  obseived). 
Observc(l  by  separate  counties,  but  not  generally. 
Third  Friday  in  April. 
Appointed  by  governor,  last  Friday  in  April  or  first  in  May, 
Ai)iK»inted  by  governor,  usually  in  April. 
Not  observed. 

First  Friday  in  PY-bruary. 
First  Friday  in  December. 
Last  Monday  in  April. 
Date  fixed  by  governor  and  superintendent  of  public  instruc- tion. 
Not  observed. 
Last  Friday  in  October. 
Date  fixed  by  proclamation  of  governor. 

Do. 
Not  regularly  observed. 
Not  observed. 
Date  fixed  by  proclamation  of  governor,  usually  early  in  May. 
In  April.     Date  fixed  by  proclamation  of  governor. 
Last  Saturday  in  April. 
Last  Friday  in  April. 

Date  fixed'  by  proclamation  of  governor,  usually  last  of  April or  first  of  May. 
December  10. 
Friday  after  first  Tuesday  in  April. 
Second  Tuesday  in  May. 

April  22. 
Date  fixed  by  proclamation  of  governor,  usually  in  April. 
No  date  fixed,  usually  in  May. 
Usually  third  Fridayin  April,  appointed  by  governor. 
Second  Friday  in  March. 
Friday  following  1st  day  of  May. 
October  12,  usually  observed. 
First  Friday  in  May. 
Second  or  third  Friday  in  April. 
Second  Friday  in  April. 
Appointment  by  governor  in  April  or  May. 
In  October.    Appointment  by  superintendent  of  instruction. 
Second  Friday  in  May. 
Third  Friday  in  November. 
Date  fixed  by  governor. 
Date  fixed  annually  in  November. 
February  22. 

April  15. 
Latter  part  of  April  or  first  of  May. 

Irregularly  ob.scr\'ed;  date  set  by  governor;  different  dates  east 
and  west  of  The  Cascades. 

Thinl  Friday  in  April  and  third  Friday  in  November. 
Date  fixed  by  governor. 

Do. 

a  Not  annually  observed  until  1896. 
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STATISTICS  OF  THE  PRINCIPAL  CROPS." 

CORN. 

Corn  crop  of  countries  named,  1S9S-1902. 

Country. 1898. 

Bushels. 
raited  States   1, 924, 186, 000 

isyg. 

Cana.la  (Ontario)   '■      24,l.si,000 
Mexico   '■     111,  347,  COO 

Bushels. 
•2,078,144,000 

22,  3j<;,  000 
93, 438, 000 

1900. 

I'.tOl. 

Bushels.  Bushels. 
2, 105, 103, 000    1 , 522, 520, 000 

1902. 

27, 947, 000 
92,204,000 

25, G21 , 000 
93, 4rj9, 000 

Total  North  America. 
?,  059,  713,  COO  |2, 193, 938, 000   2, 225,  '^yX,  000  '  I ,  G 41 ,  GOO,  000 

,U00 

^1,  l./.),000 
78, 099,  GOO 

2,  022,  90G,  000 

Chile   
i  Argent  ilia 
Uruguay.. 

Total  .'^outh  Ameriea 

9, 932, 000 
5(>,  tiOO,  000 

4, COO, OUO 

C9, 932, 000 

9, 000, 000 
60,  IS.'),  UOO t;,  000, 000 

81, 185, COO 

France    23, 490, 000 
Spain   I  14, 098, 000 
Tortutral    15, 500, 000 
Austria   I  IG,  074, 000 
llun^arv   i  127, 3S2, 000 
Croatia-Shivonia   '  20, 822,  COO 

Total  Austria-Hungary 104,278,000 

Italy   !  79, 640, 000 
Kouinania   1  101, 907,  COO 

Buls.'-aria  and  1'.  Kounielia   '  37,759,000 
Servia    24, 558, 000 
Rus.sia    47,  918, 000 

Total  r.urope        509, 154, 000 

Algeria   
Kgypt   
Capo  Colony. 

347, 000 
32,  0<R),  000 
2,  001, 000 

25, 548, 000 
21,607,000 
16, 000, 000 
14, 583, 000 

115,981,000 
14, 080, 000 

8,  000, 000 
55,612,000 

3,035,000 

C6, 647, 000 

22, 232, 000 
26,016,000 
16,00'J,000 
15,446,000 

127, 656, 000 
18,691,000 

145,244,000       161,79;3,000 

9, 000, 000 
98, 8J2, 000 

5, 576, 000 
113,418,000 

26, 303, 000 
23, 000, 000 
15,000,000 
17,535,000 

127, 389, 000 
20, 469, 000 

9,  000,  0(jO 84,018,000 

4, 163,  000 

97,181,000 

23, 000, 000 
22, 000,  000 
16, 000, 000 
13,4()2,000 10-1,546,000 

15,  285, 000 

165, 393, 000 

8<5, 5;56, 000 

27,721,000 
20, 462, 000 
15,000,000 
30, 912, 000 

394, 090, 000 

83,286,000 8.5,047,000 

18, 000, 000 
18,472,000 
34,256,000 

4fK5, 102, 000 

100, 455, 000 
116,945,000 

25,  000, 000 
25, 000, 000 
68, 400, 000 

505, 586, 000 

349, 000 
50, 000,  COO 
2,858,000 

Total  Africa 

.A.ustrahisia   

31,408,000 

9,412,000 

33,207,000 

9,  7S0, 000 

350, 000 
25, 000,  000 
2,  000, 000 

27, 350, 000 

10, 025, 000 

350, 000 
30, 000,  000 

2, 000, 000 

32,  350, 000 

1©,  168, 000 

133, 293, 000 

71, 028, 000 68, 447,  000 
18, 109, 000 
22, 000,  000 
48, 649, 000 

422, 526, 000 

350, 000 

30, 000, 000 
2, 000,  000 *o2,350,000 

7, 8-17, 000 

RECAPITULATION  BY  CONTINENTS. 

Bushels. 
North  America   2, 059, 713, 000 

South  America   '      69, 932, 000 Europe   I     509,154,000 
Africa         34, 408,  000 
Australasia   i        9, 412, 000 

Bushels. 

2,193, 938, 000 
81,185,000 

391,090,000 
83,207,000 
9,  780, 000 

Bushels. 
»,  225, 254,  000 

1)6,  617, 000 
465,102,000 
27, 350, 000 
10, 025, 000 

Total   2,  682,  ̂ 10, 000  I2, 712,  200,  000  ;2, 794, 378, 000 i 

Bushels. 

l,641,60<-),000 113,418,000 
565,  586, 000 

32, 350, 000 
10, 168, 000 

2,363,122,000 

Buf^hels. 

2,  622, 906, 000 
97,181,000 

422,  526,  000 
32,  :-i50, 000 

7,847,000 

3, 182, 810, 000 

"The  figures  in  the  following  tables  were  furnished  by  the  Bureau  of  Statistics,  Department  of 
Agriculture,  except  such  as  otherwise  credited.    All  prices  are  on  gold  basis. 

Visibh  snj)2:)h/  of  corn,  United  States  and  Canada,  first  of  each  month  for  ten  ijears.^ 

Month. 1S94-1895. 

July   
August   
September. 
Oetober  . . . 
November. 
December 
January . . 
February . 
March .... 
April   
May   
June   

Bushels. 

7,793,000 
4, 816,  OCX) 
4,  295,  000 
5, 206, 000 
3,  353,  000 
0,  ;kSO,  000 

12, 882,  000 
16.733,tX)0 
17,001,000 
16,330,000 
11,602,000 
12, 629, 000 

1895-1896. 

Bushels. 

10, 762, 000 
5, 770,  000 
6,819,000 
6, 760,  OCX) 
6, 338, 000 
7,381,000 
9,164,000 

17,035,000 
17,040,000 
19, 290, 000 
13, 239,  000 
11,231,000 

1890-1897 

l>ushcls. 

11,199,000 
13, 246,  COO 
18, 608,  000 
17, 800,  000 
23,913.000 
22,  635,  000 
20,  457,  000 
29,  725,  000 
33, 764,  000 
32,  670,  000 
21,707,000 
15,161,000 

1897-1898. 

BusJiels. 
21,501,000 
20, 018. 000 
37,  528,  000 
45, 412,  000 
52, 980, 000 
49, 559,  000 
48,292,000 
53,522,000 
52,  457,  000 
52, 228, 000 

34, 734, 000 
28, 288, 000 

1898-1899. 

Bushels. 

32,  983, 000 
25,  430,  000 
24,t)43,000 

30,  U^2,  000 33, 198, 000 
25,  870, 000 

26,  936,  000 
36, 726, 000 
44, 792, 000 
43,  618,  000 
34, 236, 000 
19,  070, 000 

« These  figures  represent  .stocks  available  at  62  of  the  principal  points  of  accumulation  cast  of  the 
Rocky  Mountains,  stocks  in  Manitoba  elevators,  and  stocks  atloat  on  lakes  and  canals,  as  reported  by 
Bradstreet's. 
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]'(iHul<  suppln  of  cum,  I'liittil  SifUct  nnd  Canadu^firM  of  rarh  vioiillifur  fni  years — C!ontM. 

Muiith. 

July   
A>JUMlst    .  .. 

St'i>ti'mlK'r 
Octohrr  .. 

N<)Vi'inh(;r 
Do<H'inl»or 
Juiniary  . . 
Fobninry  . 
March   

April   
May   
June   

18W-1900. 

Jiunhrh. 
•21,  r)r>  i,(X)0 

17,(>m7,000 
II,  070.  000 
]r.,(i<;2,(KK) 
1H,7U8,000 
i7,r)r)r),(KK) 
1<.»,0'J-1,(KK) 

20,  1I0,(X)0 
2S,  :j40,  000 
:5i,s8:{,ooo ">0,  410, 000 

18, 289, 000 

1900-1901. 

JUishch. 

19,087,000 
iM.r.ia,  (XX) 
K,  706,  000 

ii,1(k;,o(xj 
1I,00I,(KK) 

12,791,0(K) 
]  i,:;i:{,ooo 

21,9r)0,(XX) 
27,  WXS,  000 
2S, 917,000 
21,;>14,000 

21,904,000 

1901-1902. 

Jiunhrln. 
2l,r>22,000 

19,  OtH,0(X) 
19,  17(1,  000 
21,  21  f),  000 
19,  1:^7,  0(X) 
1(1,599,000 

1  c,  Kir>,  000 
17,  197,(KX) 
ir),270,0(X) 
i:;,'>-Jo,()oo 

9,  09;{,  000 
6,317,000 

1902-1903. 

llituhfh. 

8,r)l],(XK) 

9, 01:5,  (XX) 
:{,82:i,(KX) 

4,007,000 

4,  229,  (XX) 4,.')r,2,000 

9, :{)'.,  (XX) li,r,:{r,,oix) 

15,  180,  (XX) 
1(;,90!,(K)0 

9,454,000 

7, 039, 000 

1903-1904. 

JivyhrlK. 

13,410,000 

11,  715,  (XX) 

9,487,(XK) 15,003,000 
12,147.000 

9,817,000 
9,  rAl,  000 
12,WJ7,000 
lf,,f,(;9,000 

10,571,000 

Cond'ilion  of  the  corn  crop  of  the  United  Stcdcs,  monUdy,  ISSO-l'jQS. 

Year, July. Aug. Sept. Oct. Year. 
July. 

Aug. 

Sept. 
Oct. 

Year. 

July. 
Aug. 

Sept. 
Oct. 

1880  .... 90.3 91.8 90.9 
91.7 1894... 95.0 

09. 1 63.4 
61.2 

1899... 
86.5 

89.9 

85.2 

82.7 

1890  .... 93. 1 73.3 70.1 70.6 1895... 99.3 102.5 96.4 95.  5 1900... 89.5 
87.5 

80.6 78.2 
1891  .... 92.8 90.8 91.1 92.  5 1896... 92.4 

96.0 91.0 90.5 1901  ... 81.3 
54.0 51.7 52.1 

1892.... 81.1 
82.5 79.6 79.8 1897... 82.9 

84.2 

79.3 
77.1 1902... 87.5 

86.5 84.3 79.6 

1893.... 93.2 87.0 76.7 75.1 1898... 90.5 
87.0 84.1 82.0 1903... 

79.4 

78.7 
80.1 

80.8 

Acreagi ',  ])roductio)),  va • luCj  prices,  and  e.iporfs  of  corn  of  the   Un 
ited  Stciies, 1SG6-1903. 

Aver- 

Chicago cash  price  per Domestic 

Aver- 

age 

farm 

bushel. 

Mo.  2. exports, including 

- 
Year. Acreage. 

age 

yield 

Production. 

price 

per 

Farm  value. 
Dec.l. December. 

May  of following 
com  meal, 

fiscal 

acre. 

bu.sh- 

el. 

year. 
years  be- 

ginning 
July  1. 

Dec.  1. Low. High. 
ow. 

High. 

Acres. Bush. Bushels. Cevts. 
Dollars. 

Cts. Cts. 
CIS. CIS. 

Bushels. 

18(T.  .... 31,306,538 25.3 867,916,295 47.4 
411,450,830 

53 

62 

64 

79 

16,026,947 

18G7  .... 32, 520, 249 
23.  G 708, 320, 000 57.0 437, 769, 763 

61 

65 

61 

71 

12, 493, 522 
1868  .... 31,887,246 

26.0 
906.527,000 46.8 424, 056,  649 38 

58 

44 51 8, 286, 665 
1809  .... 37, 103,  245 

23.6 874, 320, 000 69.8 522,  550,  509 56 67 73 85 2, 140,  487 
1870  .... 38,  640,  977 

28.3 
1,094,255,000 49.4 540, 520, 456 41 69 46 52 10, 676,  873 

1S71  .... 34,091,137 29.1 991,898,000 43.4 430, 355,  910 

36 

39 

38 

43 

3.5,727,010 

1872.... 
35,  526,  }-36 

30.8 1,092,719,000 35.3 385, 736, 210 27 

28 

34 

39 

40,154,374 
1873.... 39, 197, 148 23.8 932,271,000 44.2 411,961,151 

40 49 49 

59 
35,  98.5,  834 1874  .... 41,036,918 20.7 850, 148,  500 58.4 

496,271,255 

64 

76 

53 

67 

30, 025,  036 
1875  .... 44,841,371 29.5 

1,321,069,000 36.7 484,674,804 

40 

47 

41 45 

50, 910,  532 
1870  .... 49, 033,  3G4 26.2 1,283,827,500 34.0 436, 108, 521 40 

43 43 56 

72, 652,  611 
1877   50,369,113 

26.7 
1,342,558,000 34.8 

467.635,230 

41 49 

35 

41 

87,192,110 
1878  .... 51,58.5,000 

26.9 
1,388,218,750 31.7 440, 280,  517 30 

32 

33 36 

87,884,89-2 

1879  .... 53, 085, 450 29.2 1,547,901,790 37.5 580.486,217 39 

43i 

32} 

361 

99,  572,  329 
1880  .... 02,317,842 27.6 1,717,434,543 39.6 679,714,499 

35J 

42 

4U 

45 

93,648,147 
1881  .... 61,262,025 

18.6 
1,194,916,000 63.6 759, 482, 170 

58i 
63i 

69 

76i 

44,340,683 
1882  .... 05, 659, 545 24.6 1,617,025,100 48.5 78:^,867,175 

49i 

61 

53} 

5<')j 

41,6.55,653 

1883  .... 08,301,889 
22.  7 

1, 551 ,  066,  895 42.4 
6.58,051,485 

54i 
63i 

52i 

57 

46, 2.58,  606 
1884.... 69, 683,  780 25.  8 

1,795,528,432 35.7 640,  73.5, 859 

34  i 

401 

44j 

49 

52, 876,  456 
1885  .... 73,130,150 26.5 1,936,176,000 

32.  8 635,071,630 36 

421 

31J 
36i 

64,8-29,617 
188<3 .... 75, 694, 208 

22.0 
1,665,441,000 36.6 610,311,000 

a5| 

38 

36J 

391 

41,368,584 
1S87  .... 72,  392,  720 20.1 l,456,l(il,000 44.4 (')46, 10<'),  770 47 

51 1 

f>4 

(M) 

25,  :i60,  869 
188S  .... 75,672,763 26.3 1,987,790.000 

34.1 677,561,580 

33i 

35} 

33} 35} 

70,841,673 
1889  . . . . 78, 319, 651 27.0 2,112,892,000 

28.3 
597,  918, 829 

29i 

35 

321 

35 103,418.709 
1H90.... 71 , 970, 763 

20.7 
l,4.S'.i,  970,0<X) 50.6 754,  43:},  451 

47J 

53 55 

69i 

32,041.529 
1891  .... 76,204,515 

27. 0 
2,060,154,000 

40.6 
836,  439, 228 

39i 

59 

401 
'ilOO 

76, 002,  285 
18yj   70,  626,  65.S 

23. 1 
1,62S,461,000 39.4 612,146,630 

40 

42J 
39i 

44  i 

47,121,891 
1893.... 

72,036,405 

2-2.5 

1,619,4%,  131 

•.M\.  5 

591,  ••,25, 627 

34 

36i 36j 
38i 

Or),  489,  529 
189-1  . . . . 62, 5h2.  2G9 19.4 1,212,770,052 45.  7 554,719,162 

441 

47t 47J 551 

2S,  .585. 405 

189.1.... 62,075,«;iO 26. 2 

2, 151,i:?S,;'>80 

2,5.3 514,9H.5,.534 

25 

26J 27t 
29i 

101,100,375 
1896  . . . . 81,027,156 

28.  2 
2, 2H3.  ST5,  165 

21.5 
491 ,  00<-.,  967 

22  i 23J 

23 

25i 

178,817,417 
1897.... 80.095,051 23.8 

1.90--',9<;7,933 26.  3 
501 ,  072, 952 

25 

27i 321 

37 

212,05.5.543 
1898.... 77,721,781 

24.8 

1,921, 184, 0'-.O 

28.7 .5.52, 0-2:1, 428 

33i 

38 

32i 

34} 

177.  2.55, 046 

1899.... 82, 108,  .587 25. 3 2, 07S,  143, 9:« 30.3 629.210,110 

30 

8U 

36 

40i 

213,123.412 

1900.... '  83,320,872 
25. 3 

2,  K'5.  1()2,5V', 

35.  7 

751,2?M.03-1 

351 

m 

421 

^^\ 

181.405.473 

1901  .... 91 ,  .349.  92H 10.  7 

1, 

621 671 

691 

64i 

2s.  ojs,  68.S 

19fr2.... 91,043,  (.13 20. 8 

'i- 

43J 

57J 

44 

40 

7''s  0:>Q,  261 

1903  . . . . 88,091,993 25.5 
2,2,.,.,v,.._.. 

1*.   •  » 

|-   ■""' 

41 

431 

1 
aCoincidcnt  ^^ith  "corner." 
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Acreage,  production,  value,  and  distrihittloji  of  corn  of  the  United  States,  in  1003,  hij  Slates. 

States  and  Terri- 
tories. 

Crop  of  1903. 

Acreage. 

Maine   
New  Hampshire   
Vermont   
Masfc-achnsetts   
Rhode  IsUmd   
Conneetieut   
New  York   
New  Jersey   
Pennsylvania   
Delaware   
Maryland   
Virginia   
North  Carolina   
South  Carolina   
Georgia   
Floriua   
Alabama   
Mis.sissipi>i   
Louisiana   
Te.xas   
Arkansas   
Tennessee   
West  Virginia   
Kentucky   
Ohio   
Michigan   
Indiana   
Illinois    . 
^Yi.sconsin   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota   
North  Dakota   
Montana   
Wyoming   
Colorado   
New  Mexico   
Arizona   
Utah   
Idaho   
Washington   
Oregon   
California   
Oklahoma   
Indian  Territory   

United  States.. 

Acres. 

14,626 
29, 049 
60,027 
44, 803 
10,012 
55,056 

619, 421 
272, 276 

1,456,655 
1S5, 263 
622, 692 

1,822,968 
2, 625, 4S2 
1,807,579 
3, 938,  324 

614,448 
2,820,011 
2, 165, 667 
l,35f.,209 
5,816,146 
2, 306, 826 
3, 203, 565 743, 099 
3, 103, 216 
2, 976, 208 
1,319,768 
4,294,605 
8,201,473 
1,489,401 
1,439,112 
8, 186, 365 
6, 260, 481 
6, 706, 524 
6, 629, 9^2 
1, 530,  U76 

86, 008 

3,788 
2,360 112,226 

39, 862 

8,702 11,134 
5,091 
9,914 17,386 

57,888 
1,491,339 
1,518,880 

Production. 

Bushels. 
411,705 
61U, 029 
401,632 
075. 272 
301,361 
233, 254 
485, 525 
534,624 
447,636 
091,732 
871,260 
740, 702 

594, 585 
618,064 
078, 391 
083,035 
736, 163 
848. 273 
937,905 
750, 733 
212, 663 

283, 778 
794, 037 
545,  546 

095,  757 
212, 228 
580, 886 0S7, 431 

639, 449 
726, 870 
218, 220 
839, 584 
687,014 
379, 532 
618, 067 
167, 402 

91,291 
45, 784 

2, 222, 075 
956, 688 

194, 925 
238, 268 
175, 640 
229,013 
448, 559 

1,777,162 
31,7^8,199 
42, 072,  976 

1 
1 

1 
15 
6 

45 5 
17 

39 

38 18 46 
6 

41 39 

27 
140 

48 

75 16 

82 
88 44 142 

264 

43 40 
229 

202 
171 

172 41 
2 

Value. 

Dollars. 
291,525 

38  > 
870 
709 
244 
826 

9,291 
3,  724 25, 905 

2,496 

9,114 
21,062 
23, 542 

12, 846 
31,794 

4,440 
23, 789 

21,51S 
16,203 
67,560 
24,588 

36, 889 
10, 748 

46,225 
41,405 
20, 337 
51,329 
95,071 

18,764 
15,476 

87, 102 
68, 965 
61,807 

48, 266 
14, 566 910 

66 
26 

1,190 
717 
175 
166 
100 

125 
300 

1,315 13,204 
16, 408 

318 

872 680 

102 
280 
315 736 
153 
419 
343 

572 
697 
404 OCO 

616 
613 
067 
985 
352 458 

051 
184 
506 

006 
725 
119 
475 

963 211 

924 
459 

325 
209 
323 

309 600 
555 

920 510 

432 
788 

115 

957 535 
100 
316 461 

88,091,993  '2,244,176,925   952,868,801 

Stock  In  farmers'  hands'  ̂^JPf'T.'J.rj" 

Mar.  1,1904.  I    ̂^  ̂"""ty 

•  wheregrown. 

Bushels. 

57, 422 
146, 407 
294,973 
193,  M9 

51,231 320, 046 

4,615,058 
2, 025, 733 

14,  543, 244 

?,  80-2, 103 
7, 327, 217 

17,088,502 
16,981,617 

8, 005, 768 
22,117,628 
2,5.>1,875 

22, 120, 106 
21,916,550 
10,337,025 
57, 707, 801 
20,249,318 
31,619,187 
5, 542, 032 

33,018,218 
29,071,000 
15,474,280 
54, ISO, 737 

108, 275,  ai7 

12,219,046 
11,403,521 
68, 705, 406 
73, 022, 250 
61,807,325 
63, 780, 427 
14, 506, 323 

390, 132 

18, 258 

2,747 
466, 636 

306,110 
37, 036 
40,5€6 
26,316 
41,222 85, 226 

266, 574 

7,992,086 
15,146,271 

839, 052, 875 

Per  cent. 
13.0 21.0 
21.0 
18.0 
17.0 
26.0 30.0 

31.0 

32.0 
5.5.0 

41.0 43.0 
41.0 43.0 

43.0 42.0 

53.0 
55.0 
37.0 
41.0 
42.0 
42.0 
33.0 40.0 
33.0 

35.0 
3.S.0 

41.0 
28.0 
28. 0 
30.0 36.0 
36.0 
37.0 35. 0 

18.0 20.0 

6.0 
21.0 

32.0 19.0 17.0 

15.0 
18.0 
19.0 
15.0 23.0 

36.0 

Bushels. 

3,014 309,711 

231,:is5 1,30:5.429 
2,  lyj,  7L6 
5, 1'2,  005 
4,371,477 771,892 

558,:,;2 
2, 303,  920 

304,152 
1,609,447 

1, 195, 448 

55.«<,  758 

16,  SCO,  08.S 
3,8.^7,013 

12,015,404 
839, 702 

7,429,0'J9 
17,619,151 

3, 536, 978 
41,34^^,457 

129,40-2,^11 
•1,745,578 

2,ay),8}^l 13, 753,  C93 
22, 312, 3.54 41,201,883 
68,951,813 

7,491,252 
05, 022 

913 

44,441 

47,834 
1,919 
2,383 

2, 2W 

8,971 319,889 

2,432,374 
4,628,027 

419, 877, 256 

Average  yield  per  acre  of  corn  in  the  United  States,  1S94-1003,  hy  States. 

States  and  Territories. 1894. 1895. 1890. 1897. 1898. 
1899. 19C0. 

1901. 1902. 
1903. 

Maine   
Bush. 
39.9 
34.3 
40.8 
34.5 

31.4 
31.0 
28.2 
33.1 32.0 
22.0 
22.  9 

19.1 
13.4 
11.2 
11.7 
10.1 
13.7 
17.2 
16.2 19.0 

19.2 21.9 
18.5 

23. 0' 

Bush. 
42.0 
40.2 
45.6 

43.9 
30.9 
37.9 
3.5.6 

33.0 
33.5 
21.0 
26.8 
18.6 
14.5 
11.1 
13.0 

11.2 
15.9 
15.8 
18.8 
26.4 
21.5 
25.0 
21.2 

31.2 

Bush. 
37.0 
42.0 
41.0 
43.0 
34.0 
38.0 
34.0 
33.0 

40.0 22.0 

32.0 21.5 

12.0 
9.0 

11.0 
10.0 
12.5 
13.5 

13.0. 
9.5 

13.5 
23.0 
30.0 
28.0 

Bush. 

37.0 
34.0 
35.0 
32.5 

31.0 31.5 

31.0 
31.5 
36.0 
29.0 

33.0 
18.0 
13.0 
9.0 

11.0 
8.0 

12.0 
14.5 
17.0 

18.5 
16.0 
21.0 
24.5 
23.0 

Bush. 
40.0 
41.0 43.0 
40.0 
34.0 

37.0 

33.0 
37.0 
37.0 2.5.0 

31.0 22.0 
14.0 
10.0 

9.0 9.0 
15.0 
18.0 

18.0 25.0 20.0 

26.0 
29.0 
31.0 

Bush. 

36.0 39.0 

36.0 36.0 
31.0 

39.0 
31.0 
39.0 
32.0 22.  0 
32.0 
20.0 13.0 

9.0 

10.0 10.0 

12.0 
16.0 18.0 

18.0 
20.0 
20.0 
26.0 
21.0 

Bush. 

36.0 

37.0 
40.0 

38.0 32.0 38.0 

32.0 
33.0 25.0 

24.0 
26.0 
16.0 
12.0 7.0 

10.0 
8.0 

11.0 
11.0 

17.0 
18.0 
19.0 20.0 
27.0 
20.0 

Bush. 

39.4 38.5 40.0 

40.5 
32.1 

39.0 

33.0 
36.9 
35.0 
30.0 

34.2 22.  2 

i-Io 

6.9 

10.0 
9.0 

10.9 10.9 

13.7 11.6 

8.1 14.2 
23.0 
15.6 

Bush. 

21.7 23.3 

21.8 

31.3 28.4 
31.5 2,5.0 

34.5 

36.1 
28.0 

32.4 

22.0 13.9 

10.4 9.0 
8.6 

8.4 
11.5 

12.5 

8.1 
21.3 
21.9 
26.5 
27.0 

Bush. 
30. 2 

New  Hampshire   21.0 
Vermont   

23.4 

Massachusetts   24.0 

Khode  Island   
30.1 Connecticut   
22.4 

New  York   25. 0 
New  J  erse V   24.0 
Pennsylvania   

31  2 Delaware   
27.5 Maryland   28.7 

Virginia    21.8 
North  Carolina   14.7 
South  Carolina   10.3 
Georgia   11.7 
Florida   

9.9 

Alabama   
14.8 

Missijsippi   18.4 
Loui'^iana 

20.6 

Texas   
Arkansiis   
Tennessee   
West  Virginia   

24.2 20.9 
23.5 
22.0 

Kentucky   26.6 
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Arertt^  yield  per  acre  of  earn  in  the  VniUd  SUUe$,  JS94-J90S,  by  *Sta/c«— Continued. 

States  and  Territories. 1894. UH. 
UB6 

S0.O 

S2.S 

s 

]■ 

....... 

ina. 1889. 

19t^ 

38 

37. 40.0 
WO 

k.u 
15.0 

34.0 
19.0 22.0 

25.0 
39.5 
17.1 

31.6 
18-0 

19  4 

12.0 

1902 
1903. 

Ohio   
^-  "     -.n   23.2 

28.9 

Bm$k. 
C6 
SS.8 
S2.8 
S7.4 
S1.8 
31.2 

16!  i n.l 

3 
0 

Bu*}, 41.  u 
SB.0 S5.0 
40.5 
S7.0 

SO.  5 39.0 
27.0 
28.0 
37. 5 
26.0 
35.0 
26.0 

30.0 i».o 

sr..n 
^ 

3Z.3 
18.9 
19.4 
22.0 
19.8 
16.5 
22.0 

20.2 

2**  1 

24.  i* 

S3.2 

S2.2 W*...  ..wn   
>Iir'T.-ji>i*   29.3 

2R5 

- 

i.....   

2^i 

ri".h   24.4 20.3 £.0 22.0 2L0 20.0 20.0 

'2^    i 

-ion   20-8 
25  4 
19.3 

17.1 
26.4 
34.5 

14.0 22.0 
37.0 

18.0 
25.0 

31-5 

12.0 
24.0 
26.0 

23.0 
22.0 

27.0 
19.0 

20.0 
23.0 

29.(1 

2f..O a   

i 

G^-neral  avcrag-e   

T-'.i 
2*'.  2 

.->5    -1 23.  S 

24.- 

25.  3 

■^.-'.z 

:c..7 

20.  ̂  

2c>.  5 

ArerGQe  value  per  acre  of  corn  in  United  St-ate*,  based  vpon  farm  value  Dec.  1,  by  States. 

frtaies  and  Terriiories. 

Maine   
Kew  Hampshire  .. 
Vennorn   
liassachuM.-:;*   
Khc«de  L-lcnd   
Connecticut   
New  York   
Kew  Jersey   
Pennsy]  vania   
Dela-ware   
UaTT'.'-A   
V::-    
K < :  :.a  . . 
Sou  i .-  V  ;.r',  .jZia   
GeoiTgia   
Florida   
Alabama   
Mississippi   
Ixioisiaiia   
Texas   
Arkansas   
Tennessre   
West  Virginia. 

ISi'l.  1  1895.  !   189C.  1   1S37.  |   ISCJS.      lf-?9.      I'K^.      1901.  !   1902.  I  1903. 
■©28. 7:- 

2i.0'<  :  V.' 

11. 8. 
6. 

   8. 

   K'. 
   30. 
   9. 
   8. 
   10. 

Kenrackv   !  10. 
Oliio    11- 

6.79 7.17 
7-25 

43 
(»4 
C4 

(-2 54 

Michifi-an 
11 Indiaria      1'. 

mined?    IL 
W  isc-c>n<-i  n       9. 
MinrivrsK-'ta   
Iowa   
Missouri   I    8. 
Kans£L5   '    4. 
Nebri^ka   |    3. 
South  I'at..ia        1 
Konh  I'ikvUi   ; 
Montani:   J  - 
Wjoiriing   ,  J 
Coiorado   :  -- 
Jiew  Mei-ioo      1-i- 
Arizona   
ruh      14. 
Idaho   -.-. 

Washingnon   '  14. Oregon   
Caliiomia   
Oklahoma   
iTxlian  Territorv   

DO 12 
SI 
(.0 
69 23 

32 
91 75 
**0 S2  i 

00  i 

-:'.?■?   SlT.Sy   S19.20   Sl^.  CO 

15-43 

7.14 
9.92 
6-8S 
5-  51 
5.11 
5.  S3 

5-  2"
 

10-24  I 

6-8.8 4.44 
4.14 

4-  7-3 

   . 

.  ..  "  . 
8.70 /.  iO 
9.90 10.85 
6.84 

7.70  1 

5-59 6.02  ! 
4.41 4-60 

5.2s 

4.32 

9.54 
6.24 
6     - 

^-14 

4.50 

6.15 7.02 
7.SS 

8-50 

9  99 

4-C2 

6.M  1     7.9S       9.90  1     S.(. 

<.4» 

1].52 7.60 

6.11 4.  W 
5.  W 

5-30 
5.64 
7.36 

7.92 
6.48 

v.m 17.  lu 13-72 
10.66 19.84 16.52 
7.84 13-10 11.44 

6-84 6-76 
8.34 

4.48 5-80 
7-18 

5-70 
8.20 

6.57 4-80 7-65 
6.C2 6-SS 8.39 
5.63 

6.38 

^.(.<7 

7.02 

8.  - 

8-25 

8--: 

5.35 

9.69 

8.44 

Q  <4 

il.iri  i-i.  .*J 
1.S.96       1? ..-1 

14.10        "i. 
?  12 

.j    V.  i2  ,  io. 7i  I     i, .  -•■ 

General  average   \    8-^j    6.64]    «.06  j    t-SG       7.M  |    7.(»  j    9.02  |  10.09  j  10.81  ;    10.  *r2 



5D0         YEAKBOOK    OF    TIIK    DEPARTMENT    OF    AGIilCULTUUE. 

Aierwje  farm  price  of  corn  per  httiJu'l  in  the  United  Slates,  December  1,  1S94^190J,  hij  Slates, 

States  and  Territories. imA. 1895. 1896. 1897. 
1898. 

1H99. 
1900. 

1901. 1902. 
1903. 

Maine   Centi^. 

ri 76 
69 

61 
75 

68 61 54 

55 
45 50 
47 
47 

65. 

58 

71 
53 

49 
62 
56 47 

39 
57 
44 
43 50 

37 39 
45 43 

45 40 

43 50 
46 
44 

82 

05 
61 
75 100 
58 

Cents. 54 
51 

48 52 
56 
51 45 
42 
89 
34 
hi 

37 88 
46 

41 47 
37 ol 

40 

31 32 
27 40 

27 
27 

32 

23 

22 
30 
20 18 

20 19 

18 23 

24 

75 

•  57 

41 56 
75 

49 

Cents. 
47 

45 
38 46 49 

42 
38 
36 
83 
25 
32 
82 
37 
46 43 
53 

45 44 

45 
41 

37 28 
34 

25 
21 24 19 

18 
22 19 
14 
20 
18 

13 

18 25 
00 
78 
36 

lb 

Cents. 47 

45 

43 
47 
54 

49 
40 

38 
84 
30 
30 

38 

43 
49 
48 

55 
46 
45 

45 
^J 
36 
40 
35 
25 
27 21 
21 

25 
24 

17 21 

22 
17 
21 

32 
65 
50 

33 
53 

Cents. 48 
46 
44 
49 
64 
52 
43 
40 
40 

31 
35 
35 
43 
46 

48 
50 
41 

39 
41 
34 
29 
29 

37 
2/ 
27 

34 
25 
25 
28 

24 
23 
27 
26 

o2 

23 

36 
66 
55 
40 

56 

Cents. 50 
49 
47 

51 
53 
50 
45 
40 
41 

34 
36 

38 
47 
50 
50 

53 

47 

46 
44 

36 
38 

39 
45 
37 

30 
36 
27 
26 
30 
24 
23 

30 
25 
23 
26 
33 

52 
43 
48 

58 

Cents. 

55 
56 

fK) 54 
67 

55 
47 

45 
45 
38 
41 
49 

bl 
64 
57 

60 
58 
68 

50 

47 
43 
49 
50 
40 

34 
37 

32 
32 
33 
29 
27 

32 

32 

31 
29 
42 
59 

60 
48 
64 

Cents. 

76 
78 
73 

76 

to 

72 
66 
62 
57 

58 
59 

73 

84 

82 

85 

77 

74 

75 

80 

?- 

6o
 

65 

61 
57 
52 
55 

57 

52 

45 
52 

tJ7 

63 

54 

45 

46 

90 

72 
74 90 
90 

(;o 

58 
57 

6S 
76 

76 

Cents. 

74 

73 
68 
74 
78 

74 

67 
56 

58 

49 

51 
52 

60 

69 
73 
77 

67 

61 
66 

66 
49 
47 

42 
42 
52 

36 
36 
50 
40 
33 

33 
34 
30 

41 
45 
72 
59 

59 

■78 

101 
67 

62 

65 

66 

77 

39 

43 

Cents. 

66 

New  Haiupsliiie   

63 

Vermont   

C2 

Mrtsstiehusetts   

C6 

lUiode  Island   

C'onneeticiit   

67 

New  York   

(0 

New  J ersey   

57 

Pennsylvania   

57 

Delaware   

49 

Maryland   

51 

Virginia   

53 

North  Carolina   

61 

South  Carolina   

69 

CreorKJa    

69 

Florida   

73 

Alabama   

57 
54 

Louisiana   

58 

Texas   48 
Arkansas   

51 

Tennessee   

49 

West  Virginiii   

64 

Iventucky   

56 

Ohio   

47 

Miehiuran   

46 

Indiana   36 
Illinois   

£6 

Wisconsin   

43 

^Minnesota   38 
Iowa   38 
Missouri   34 
Kansas             .... 

C6 

Nebraska   28 
South  Dakota   

35 

North  Dakota   

42 

Montana   62 
Wyoming   

58 

Colorado   

54 

New  Mexico   

75 

Arizona   

90 

Utah   51 55 60 59 

1^ 

70 
Idaho   

57 

Washington   69 56 

57 

40 55 

53 

57 
56 

53 

55 53 

56 

42 

CO 
62 

55 

64 
60 
20 

59 
57 

61 
26 

55 

Oregon   67 
California   74 
Oklahoma   38 
Indian  Territory   1 

39 

  1   

General  average   45.7 25.3 21.5 26.3 28.7 80.3 
35.7 

60.5 

40.3 42.5 

Trafisportation  rates,  average  for  corn,  i)i  cents,  St.  Louis  to  New  Orleans,  hi/ river. 

Per  bushel.  ! Per  bushel. Per  bushel. 

Year. Sacks 

per  100 
lbs 

Year. 
Sacks 

per  100 

lbs 

Year. Sacks 
Year. Low Highl Low High Low High 

per  100 

lbs 
water. water,  j 

water. water. water. water. 

1868.... 6.23 9.84 1877.. 7.63 8.59 
1 

20.04 1886   5.00 
7.00 16. 00 1895   

13.00 
1869.... 6.32 8.42 1878.. 4.96 8.93 17.36 1887   5.00 7.00 

18.  25 
1896   14.54 

1870.... 9.23 13.66 1879.. 5.00 11.00 18. 00 1888   5.00 7.50 15.  00 1897   10. 83 
1871.... 6.71 16. 29 1880.. 7.00 9.50 19.  00 1889   5.00 7.00 

17.  93 1898   10.  00 
1872.... 9.79 19.04 1881.. 4.00 8.00 20.00 

1890   
5.00 7.00 15.  C>6 1899   10.00 

1873.... 6.15 9.  67 1882.. 5.50 7.00 20.00 1891   5.00 7.50 
16.  LS 1900   10.00 

1874.... 4.95 8.09 1883.. 5.00 7.00 17.75 1892   5.00 
7.00 

16.  87 1901   10.00 
1875.... 4.87 

5.02 
10.01 
11.30 

1884.. 
1885.. 

5.00 
5.  CO 

7.00 
7.00 

14.00 15.00  ! 
1893   

17.54 17.14 
1902   
1903   10.00 1876.... 1894   10.00 
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}f<nithli/  nrrratji'  pricrs  of  roni  in  C/iicago/^ 

[Cents  per  bushel.] 

Month. 

January. . . 
Fi'l>niary  . 

Marcli  .". .. April   
May   
JuiIo   
July   
August   

Oftobt'r  . . . 
November 
December. 

Yearly  average 

189-2. 
1893. 189.I. 

1895. 1890. 1897. 

38A 

40 1 
421 34; 

43 

2g; 

22,»„ 

42 

3I|A 

42J 

28/n 

39  ,V. 401 40  a 

40 

441 

23  J 37; 
4f.ji| 611 

29  it 

24  A 
70| 

42 

37 » 28  i 

•n\ 

61 [V.);', 

39  {S 

50 

27  J 24 /„ 

491 
3,SU 43I 44  J 

20 

2«,'n 61i8 

HS3, 

63  ̂ n 

401 
221 

2<.)| 

40,^ 89; 

63 

33}[i 

20} 
29i| 

421 

89 

bo\i 30i| 24  if 2f.i 

4MH 
87,'fl 50 

28; 

241 

2<-.U 

41i^fl 

3.^1 
46  J 

25; 

23i- 

2Gi 

46A 391 J 

43A 40  J 

258 25A 

1898.    1899 

27 
28 

28 
32 

34jii 
321 331 

311 
30i 
3018 
33 /h 

35,"„ 

30}  i 

361 

31  j 

33,^fl 

3Ji 

32jfi 3U 
33J 

32 
32 

301 

1900.    1901 

31 J       33 1^, 

31  A 

32 1 
86}  H 

39^, 

38| 

40^ 

41  A 

39 1 

41^ 

39' 

42} 

37  i 
38J 

ST.  J 

8Ki 

41i 41i 

42  i 
50J 

5(5  J 

6<-.i8 

5<ii8 col 

Go 

1902.    1903. 

CO  J 

6M{i5 

GO't 

CGJ 

72 

67 

^m 

.681 

66 

60i 

45  I 

43} 43i 
43i 

46 

491 

61 

611 

49 

441 

43t^ 
42j 

SOiS      69i8,     4G^ 

a  This  table  exhibits  average  cash  prices  for  the  past  twelve  years.  The  monthly  prices  arc  means 
between  the  lowest  and  highest  prices  for  each  month,  and  the  yearly  prices  are  the  averages  of  the 
monthly  averages. 

WHEAT. 

Wheat  crop  of  countries  named,  ISOO-IOOS. 
Country 

United  States. 

Ontario   
Manitoba   
Rest  of  Canada 

Total  Canada. 

Mexico 

Total  North  America. 

Chile   
Argentina 
Uruguay.. 

Total  South  America . 

Great  Britain. 
Ireland   

Total  United  Kingdom. 

Norway   
Sweden   
Denmark   
Netherlands. 
Belgium   
France   
Spain   
Portugal   
Italy   
Switzerland  . 
Germany   

Austria   
Hungary   
CroatiaSlavonia   

Bosnia-Herzegovina . 

1899. 

Bushels. 
647,304,000 

22,158,000 
28, 802, 000 
9, 000, 000 

69, 960, 000 

9, 287, 000 

616,551,000 

13, 000, 000 
104,982,000 

7, 164, 000 

125, 146, 000 

1900. 

Jiushcls. 
622, 230, 000 

1901. 

Bushels. 

748, 460, 000 

1902. 

Bushels. 

670, 063, 000 

31,265,000 
13,436,000 
7, 000,  000 

51,701,000         90 

12,429,000         12 

586, 360, 000 
850 

12, 000, 000 
101,655,000 

6,891,000 

120, 546, 000         87 

67,594,000 
1,786,000 

69, 380, 000 

54,299,000 
1,682,000 

i^,  981,  00^'     55 
260,  000 

4,430,000 
3,654,000 
5, 096, 000 

11,319,000 
364,414,000 
100, 759, 000 

6, 400, 000 
137,912,000 

4,200,000 
141,369,000 

60, 209, 000 
141,2.S5,000 

9,0l4.00v1 
2,000,000 

Total  Austria-Hungary 

Roumania   
Bulgaria   
Servia    
Montenegro   
Turkey  in  Europe 
Greece   

202, 508, 000 

26.0<^4,000 
21.680.000 
10,  000. 0(H» 

200,  000 
16, 000, 000 
2,500,000 

Russia  proper    314, 876. 000 
Poland    21.644.000 
North  Caucasus    57, 818. 000 
Finland   1  148.000 

300,000 

5, 249,  000 
3,604,000 
4,670,000 

13.788,000 
326, 088, 000 
92,424,000 
8,  000, 000 

133,741,000 
4,200,000 

141,130,000 

4 
14 

310 
117 
10 
IW 

4 
91 

40.929,000 
141,202,000 
11,085,000 
1,750,  (XX) 

191,916,000 

44 
128 
10 
2 

180 

56. 668. 000 
27.  tXKt.  000 

8, 185.  OCX) 220,  000 

20. 000.  0(X) 
3,000,000 

319,193.000 

19,  722.(H)() 
66,9IS.(MKt 

15<J,0l>0 

319 

14 
67 

Total  Rus.sia  In  Europe . . .|    398, .s76. 000 

Total  Europe   1,620,971,000 

3%.  022. 000   401 

1,495.185.000  1.492 

118, 000 
094,000 

000,000 

212, 000 

26, 904,  000 
64,750,000 
17,000,000 

98,654,000 

021,000 

693, 000 

000, 000 
753, 000 
061,000 

417,000 

8,417,0(;0 

12, 000, 000 
56, 880,  000 

7, 604,  0(J0 

111,000 
470,000 

58, 463, 000 
1,602,000 

581,000    60,065,000 

300,000 
310.000 
942, 000 
300,  000 
148,000 

93S,  000 
765,  000 

0(X),0()0 687, 000 

400. 000 
817,000 

260, COO 

4,649,000 
4,  528, 000 
5,  089, 000 

14,521,000 
327,841,000 
114,927,000 
10.400.000 

136,210,000 

4, 200. 000 143,315,000 

027. 000 
936. 000 

698,  (HK) 
000.000 

49,  6,55. 000 
170,  H><4,0tK) 

12,017,000 
2. 800. 000 

386,000 

(KX).(»(K) 
0<X1.  000 
200.000 

00(».tHlO 
200.000 

76. 220. 000 
3-l,642.(Xt0 

11, 409.000 200. 000 
25,  m\  (HX) 

3, 200,  OCX) 

991,000 409.  000 

232.  (KK) 140,000 

463. 258. 000 

20.  849.(H.HI 

77, 0«;9.  (H)0 
1.50.000 

1903. 

Buahels. 

637,822,000 

22,584,000 
41,881,000 

19,000,000 

82, 965, 000 

12,000,000 

777,164,000  I   732,787,000 

18, 000,  000 
100,  686, 000 

5, 240, 000 

75,9.84,000  I   118,876,000 

49, 144, 000 
1,176,000 

50, 320, 000 

260, COO 

5, 547, 000 

4, 000,  (X« 
4, 500,  OK* 

13,  905.  000 
365, 601 . 000 

102, 157. 000 
8, 000,  COO 

184, 450,  000 

4, 000. 000 
130, 626, 000 

46,014.000 

161,956.000 
13. 699. 00» 

3, 928, 000 

65<;.000   2:^4.856.000    225,  .592, 000 

73,  700,  C»0« 
.86.7H.0(»O 

13,411,(100 200.  (HHi 

26.0(H'.  (HKJ 
6, 000,  000 

454,. 5%,  000 
19,2.55,000 

77,941,(X)0 
1.50,000 

72.000  I  660.  .*<26, 000    ^51. 942,000 

297.000   1.772.3.58.000     1.806,95.5.000 

3  Aiuoa- 

-38 
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Whidt  rrojt  of  countries  iKiinttl,  iS'jU-l'JOo — Contimiod. 

Couutry. 

Siberia   

Cf*utrul  Asia   

i'rau>caucu>ia   

Total  Uus-nIh  in  A>  ia 

Turkey  in  Asia   
Cypriij*   
I'erxia   
British  India   

Jupuu    

Total  Asia   

Algeria   
Tunis   

E*?ypt   
Cape  Colony   

Total  Africa   

"West  Australia   South  Australia   

QuoenslanJ   
New  South  Wales   
Victoria   
Tasmania   
New  Zealand   

Total  Australasia. . . 

1899. 

Buahclif. 

Aft,  173, 1)00 

14/>3M,(K)0 
83,  UOO,  UOU 

1900. 

Jiunheln. 

L'0, 17-2, 000 

«,  9f>y,  IKK) o.'j,  000, 000 

1901. 

Bnnhdtt. 

16,504,000 

9,6J.'),00O 3r),000,(KKJ  I 

190*2. 
IlnnlieU. 

liO,  7y<i,«KK)   1 lii,M97,0i;O  ;/ 

:ir),ooo,uoo 

93,411,000 

3.'>,  200,  (KK) 
•2,000,000 

lH,OCK),tKX) 
25r),  '200, 000 
20.771,tK)0 

4'22,  H42,  000 

30, 000, 000 
2, 4i.K),  000 

It;,  000,  IKK) 
200, 000,  000 

21,(18.S,000 

30,  OOt),  IKK) 
2,  OCX),  000 

15, 2(K),  0(X) 
2tW, 110,000 

22,457,0(.K) 

35, 000,  (KKJ 

l.HOO.OOO 
13,  <KK),  OCO 

227,  ;i«0,  OtKJ 
2l),000,00(J 

332,219,000       398,910,000  I     379,473,0(JO 

22,  '282, 000 

4,  800,  (KX) 
13,  OOO,  000 
2.291,000 

42,  373,  OIK) 

89'2, 000 

9,05(5,000 <;2(5,  000 

9, 5<-9, 000 
20,198,000 
2, 37ti,  OCX) 

13, 48.5, 000 

50, 202,  000 

23, 000,  (X)0 

6,  COO,  (KX) 
13, 000,  (K)0 
2, 000,  000 

43, 000,  000 

23, 000,  000 

0, 400, 000 
12,  000,  000 
2,000,000 

43, 400,  OfO 

1,018,000 
8,  720,  000 034,000 

14,03;5,000 
15,718,(K)0 
l,130,t)00 

8, 852, 000 

799, 000 
11,008,000 

1, 232,  0(H) 10,(kS3,000 
18.410,000 

1,145,000 
6,  733, 000 

50,111,000         50,610,000 

33,801,000 

7,000,(XJO 12, 000,  000 
2,  (K)0,  OOO 

51,801,000 

903,000 
8,  '205, 000 

1 ,  740, 0(X) 
15,275,000 
12,510,0(X) 

9<J  1,000 

4,174,000 

43, 927, 000 

1908. 

liusheU. 

m,  (;6'»,  000 
35,  (XJO,  0(K) 

02, 131 , 000  I   01 ,  149, 000  I   81 . 693, 000  |   104, 605. 000 

16,000,000 
2y4,725,000 
21,000,000 

471,3y0,000 

25,  (KW.  O'X) 7,J00,000 
11,000,000 

2,000,000 

45, 400, 000 

1,001,000 

6, 5.55, 000 

6,000 
1,635,000 

2,  050, 000 
905,000 

7, 693, 000 

20,445,000 

RECAPITULATION  BY  CONTINENTS. 

North  America 
South  America 

Europe   
Asia   
Africa   
Australasia   

616,551,000 
125,146,000 

1,520,971,000 
422,042,000 

42, 373, 000 
50, 202. 000 

Total   2, 7o3, 885, 000 

580,  300,  000 

120,546,000 
1,495,13,5,000 

332, 219, 000 

43,600,000 
50,111,000 

850, 093,  000 
87,417,000 

1,492,297,000 
398,910,000 

43, 400, 000 
56, 010, 000 

777, 

75, 

,  772, 

379, 
54, 
43, 

164, 000 

984,  0(X) 358,  WO 

473, 000 
804,  (XX) 
927,000 

2,627,971,000  2,929,333,000  3,103,710,000 

732, 

118, 

,  800, 

471, 

45, 20, 

787, 000 
876,  000 
955, 000 

390, 000 
400,  000 

445,  000 

3, 1Q5, 863,  COO 

WorhVs  visible  stip2>li/  of  ivJu'ut,  ftrst  of  each  viO)}tJt,  for  ten  years  J'' 

Month. 

July   
August  ... 
September 
October  .. 
November 
December 
.Tauuary .. 
February. 
March   

April   
May   
June   

1894-1895. 

BufiJids. 

172,  (it;5, 000 
174, 750, 000 
189, 545.  000 
205, 2CK),  000 
220, 887.  000 
218,817.000 
227,885,000 
223, 095,  000 
212,444,000 
198, 257, 000 
186, 518,  000 
171,187,000 

1895-1896. 

Biishrls. 

100,  3U3,  000 
158,042,000 
152, 270,  000 
17(),584,000 
209, 859, 000 
218, 790,  000 
224,778,000 

202, 832.  COO 
191 , 905, 000 
180, 027.  000 
101,149,000 
147, 564, 000 

1S90-1S97. 

nnsJid.<. 
137, 454, 000 
121,292,000 
126. 485,  000 
151,271,000 
190, 559. 000 
202, 329, 000 
184,616,000 
173, 490, 000 
155, 533, 000 
139,  019,  COO 
121,491,000 
106,912,000 

1897-1808. 

Bn.^liels. 

88, 378,  000 
77,  500, 000 

87,075,000 
119,162,000 
139,321,000 
156,010,000 

157,008,000 
151,717,000 
140,571,000 
132,037,000 
111,233,000 

109, 845,  000 

1 898-1 SG9. 

Buithtls. 

Se, 773, 000 
70,101,000 
00,511,000 
83,  090, 000 

100, 886, 000 
135, 810, 000 
147,197,000 

140, 458, 000 
151,124,000 

144,  950,  OCX) 
139,521,000 

136, 952, 0(X) 

Month. 

July   
Aufrust   
September. 
October   
November. 
December . 
January  ... 
February .. 

March . .'. . . April   
May   
June   

1899-1900. 

Bashds. 

140, 299, 000 
134,525,000 
142, 595,  000 
162, 877,  000 
191,189,000 
203.  477,  000 
200, 3S8. 000 

190,  535.  (KIO 
181,527,000 
184,111,000 
175,  776, 000 

159, 405, 000 

1900-1001. 

Bushels. 

149, 839, 000 
150, 193,  000 
161,()29,000 
188, 200,  000 

200, 892,  000 
203,  237,  000 
200,  534, 000 
197,851,000 
192,  749, 000 
187, 817, 000 
171,753,000 
152,518,000 

1901-1902. 

Biishds. 

185,092,000 
132, 379, 000 
141,071,000 
159,405,000 
109, 854,  000 
202, 108, 000 
200, 990, 000 
202, 278, 000 
191,877,000 
179,789,000 
155, 480, 000 
131, 255, 000 

1902-1903. 

Bushels. 

103,071,000 

93,944,000 
102,304,000 
133, 370, 000 
103,491,000 

179, 483, 000 
174,  040, 000 
108, 170. 000 
103.  058,  000 
149,  748,  000 

127, 088, 000 
112,  903,  000 

1903-1904. 

Biishds. 

95, 820, 000 
87,  506.  000 
90,  907.  000 

132,  972, 000 

150,  658, 000 
161,891,000 
167, 712, 000 

159, 464,  OCO 
152, 035, 000 

147, 859, 000 

a  From  Broomhall's  Corn  Trade  News. 
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r)95 

[Crop  years  rmliiig  AugUHt  1.] 

Country. 1899. 1900. 1901. 1902. 1903. 

Vnitcd  States  niul  ("'imiulii   Kussiu   

liiisfn  Is. 

22l.7.Ht.0O0 
(is,  2(IM,  (XX) 

27, 152,  (XX) 
42, 302,  (XX) 
2r>,4(>S.(HX) 

9, 120,  (XX) 

lS(i,24H,OO0 

51,0H4,()(M) 
10,3H4,(XX) 
80,352,  (XX) 
2,  (.30,  (XX) 

7,1  OS,  (XX) 

Biishrh. 

210, 10S,(K)0 

75,7lt,()(KJ 
40,  152,(K)0 
3H,  15(;,  (KX) 
5, 050,  (XX) 

1H,132,(KX) 

TiiinMs. 

2(;i,2»8,(XX) 

H7,41H,(XX) 

41,  152,  (XX) 
21,  1  14,(XXJ 
15,  (KM),(KX) 
14,792,000 

Jliix/ir/s. 
2;t7, 472,  (XX) 

134,  170,  (XX) 
Iliilkaii  r«>n insula   ;.7,(X)H,(KX) 

ArKi'iiliiia  ami  UruKJUiy   
Iii<lia   

'Mil.  144,  (XX) 

27,192,000 
AustraliH  iiiul  New  ZcHlatid.... 

Total   398,001,000 347,712,000 424,008,000 444,381,000 

rtFrom  BroomhaH's  Com  Trade  News. 
''Non-European  quantities  included  this  seas(jn. 

Yisihfr  f^iipphj  of  irhcdt  ill  (he  United  States  and  Canada,  first  of  each  month,  for  ten  yearn. 

EAST  OF  RC>CKY  MOUNTAINS.a 

Month. ISO 1-1895. 

BnsihrU. 

July   *.         05, 250, 000 
Augii.^t         09, 7(i(i,  000 
Sept^'nibor          79,  S2(l,  000 
October         92, 100, 000 
November   I  108, 072, 000 
Dei'eniber   1  113, 110,  (KK) 
January   I  113,  707, 000 
February   I  106, 917, 0(X) 

March  . ."   I      98, 745, 000 April   I      91, 280, 000 
May   I      80, 454, 000 
June         64,375,000 

1895-1890. 

Pushds. 
53,  508, 000 
40,707,000 
44,  732, 0(K) 
55, 078,  (KX) 
75, 598, 000 
87, 688, 000 
97, 709, 000 
97,  592, 000 
94,  538, 000 
90, 442, 000 
80, 390,  fK)0 
68, 773, 000 

1S96-1897. 

Bttahcls. 

01,354,000 
58,414,000 
57, 588, 000 
03,  955,  000 
76, 710,  000 
70,  433,  000 
73, 270, COO 
08, 092,  000 
61,024,000 
55, 946, 000 
49,084,000 
37, 975, 000 

1S97-1S98. 

BuFhrls. 

27, 090, 000 
23,  793, 000 
20, 073, 000 
31,508,000 
42,  009, 000 
50,  059,  000 
54,173,000 
51,105,000 
46, 532, 000 
40,901,000 
31,039,000 
29, 226, 000 

1898-1899. 

Bur-hch. 

18,(Ki9,000 

12,325,000 

11,499,000 
22, 857, 000 
31,804,000 

15,914,000 
50,126,000 
51,0  IS. 000 

51,  OS.-,,  000 51,238,000 
47,258,000 

42, 092, 000 

Month. 1899-1900. 

BnfihcU. 

July    40, 870, 000 
August    48,  622, 000 
September    48, 087, 000 

October      •  60, 04O,  000 Noyember    77, 195, 000 
December   !  84, 687, 000 
January   !  89, 205, 000 
February   I  87, 473, 000 
Mar(di    85, 570, 000 
April   I  79, 090, 000 
May   '  70, 701. 000 
June   I  57, 617, 000 

1900-1901. 

Bu!<hcls. 

58, 523,  000 
60, 39S,  COO 
66, 240, 000 
76, 071 , 000 
82, 238,  000 
86,591,000 
87,911,000 
80,324,000 
80,704,000 
75, 501 , 000 
60.  298, 000 
47, 109, 000 

1901-1902. 

Bushels. 

39,317,000 
40, 924, 000 
39, 348, 000 
51,442,000 
04,610,0C0 
85, 031 ,  000 
94,900,000 
88,  800, 000 
84,315,000 
75, 598, 000 
54,610,000 
37, 676, 000 

1902-1903. 

Biif^hrlx. 

27,  453, 000 
31,430,000 
32,  300, 000 
40, 454, 000 
03, 480, 000 
77, 288, 000 
80. 709,  000 

81 ,  748,  (^00 78, 083,  000 
70,141,000 
52, 585, 000 
36, 040, 000 

1903-1904. 

Bushels. 

24,142,000 
21 , 480. 000 
21,5.-8,000 
33.1)13,000 
13,4(i3.0(0 

50,  S,57.  000 
61. 827,000 
62,013.000 
5(i,f88.000 
49, 639, COO 

nTho  fignro?  for  str)ek.s  east  of  the  Rocky  Mountains  represent  62  principal  jM^iiits  of  accumulation, 

inclu<iing  the  Manitoba  eleyators  and  stocks  alioat  on  lakes  and  canals,  as  reported  by  Bradstreet's. 

PACIFIC  COAST. 

Month. 1894-1895. 189.5-1886. 1896-1897. 1897-1898. 1898-1899. 

July   
BiishclA. 

8, 2.53, 000 
H.321.0<X) K.  .^^{2, 0(K) 

9.074.000 

13. 13(t,0(X) 
14,.5S2.000 
13..1I)2.0(K) 
13,  IIH.IKX) 
11.8U1.0(X) 
10.4.V,.000 

10. 1.'XI.IXX) 
8,446,000 

BvshcUi. 

6. 549,  (XIO 
4,  702,  (HX) 
«.799,0(.X) 

9.700.(XH) 9.(i.')l,(HX) 
8. 276.  (XX) 

7, 116.  (XX) 
6.  tir>9. 000 

4,296,000 
3.822.000 

3.  IfW.W'O 2,566,000 

Biishrln. 

1.927.  (XX) 
1,917,000 

3.512,000 
5. 4.54. 000 
6,.VS3.000 

6.518,000 
4.1.S9,IXX) 
3.  CX)5.  (XX) 

1,857.000 

1.7:«).(XX) 
1.6N,0(X) 
1,221,000 

BushclK 

1.112,000 
2.247,000 
4,  (.51, 000 
6.  251. 000 
7.391.000 
6.944.000 

6. 661.  (XX) 
5,318,000 
4.424,000 

3.466.01O 
3,o.5i.uro 
3.236,000 

Bu-^hrh. 
2.93.5.000 

August   
2.  (*X'8.  IXX) 

September       3,  (XI5,  OtX) 

Octol>er             ....*.   
4.(.71,(KX) 

November    5, 621 . 000 Deceml>er   
6, 29*i.  (XX) .lanuarv                 5,923.000 

February   .. .5.039.000 

March                   5.  lOt.(HX) 

April                4,321.000 
May.                4.  455,  tiOO June   •• 3, 635. 000 
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Visible  supphj   of  wheat  in  Ihe    United  States  and  Canada,  first  of  each  month  fui'  ten 
years — Continued. 
PACIFIC  COAST. 

Month. 

July   
August  . . . 
September 
October. .. 
November 
Deeembtr 
Janimry  . . 
February . 
March   
April   
May   
June   

1899-1900. 

Bushels. 

3, 409, 000 
4, 188. 000 
6, 282,  000 
8,  8ri8,  000 

ii,as5,ooo 
10, 678, 000 
10, 02-2,  000 
8, 923, 000 
7,814,000 
7,207,000 
7,050,000 
6, 806, 000 

1900-1901. 

Bushels. 

5, 903, 000 
5, 770, 000 
7,  483,  000 

10,  208,  000 

9, 983,  OOt) 
10,057,000 
8,  686,  000 
8,717,000 
6, 972, 000 
6,  325,  000 
5,071,000 
4, 672, 000 

1901-1902. 

Bushels. 

3, 228, 000 
3, 935, 000 
4,  266,  000 
6,  325, 000 
7,  262,  000 
7,  378, 000 

7, 186,  000 
6,521,000 
5,  542, 000 
6, 428, 000 
3, 685,  000 
3, 139, 000 

1902-1903, 

Bushels. 

2, 676, 000 
2,  ̂15, 000 
3,024,000 
4,787,000 
4,719,000 
5,361,000 
4,992,000 
4, 373, 000 
3, 435, 000 
3,810,000 
3, 6S3, 000 
2,  546, 000 

1903-19(M. 

Bushels. 

1,775,000 
1,400,000 
1,754,000 
3,227,0u0 
3,417,000 
3,591,000 
3,  282,  OCO 
2, 689, 000 
2, 930,  OCO 
2,472,000 

Statement  showing  the  amount  of  wheat  in  farmers'  hands,  visible  supply  of  the  United  States 
and  Canada,  and  of  the  world,  and  price,  on  March  1,  lSDl-1904' 

Year. 

1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 

Stocks 

in  farmers' hands  in 
United  States. 

Bushels. 
112, 470, 
171,070, 
136, 205, 
114, 059, 
74, 999, 

123, 045, 
88, 149, 

121,320, 
198, 056, 
158,  745, 
128, 098, 
173,  702, 
164, 047, 
132,  608, 

655 
881 
430 560 

790 
290 

072 
500 

496 
595 074 
683 
106 
382 

Visible  sup- 

ply of  the United  States 
and  Canada. 

Bitshels. 

50, 995. 000 
67,821,000 

114,670,000 
103, 648,  000 
110, 546, 000 
98,834,000 
63,481,000 
50,956,000 
56, 189,  000 
93,384,000 
87, 676,  000 
89, 857,  000 
81,  518,  000 
69, 618, 000 

Visible  sup- 

ply of  the 
world. 

Bushels. 

181,400,000 
229, 300, 000 
222, 400, 000 
212, 400, 000 
191, 900, 000 
155, 600,  000 
140, 600,  000 
151,100,000 
181,500,000 
192,  700,  000 
191,900,000 
163,  700,  000 
152,000,000 

Price  at Chicago. 

Cls.  per  bu. 

941 

871 
72i 

58i 

52i 
66i 
74J 

104i 

725 
61i 

74 

76 

74i 

77 

Condition  of  irlieat  crop  in  the  United  Slates,  mo)itJdy,  lSSG-1003. 

W inter  wheat. Spring 
wheat. 

Year. 

April. 
May. 

June. 
July. When 

har- 

vested. 
June. 

July. 

August. 

When 

liar- 

vested. 

1886   
1887   
1888   
1889   
1890   
1891   
1892   
1893   

94.1 
88.1 
82.0 
94.0 
81.0 
96.9 
81.2 
77.4 
86.7 
81.4 
77.1 
81.4 
86.7 
77.9 
82.1 
91.7 
78.7 
97.3 

94.9 
85.8 
73.1 
96.0 
80.0 
97.9 
84.0 
76.3 
81.4 
82.9 

82.7 
80.2 
86.5 
76.2 88.9 

94.1 
76.4 
92.6 

92.7 
84.9 
73.3 
93.1 
78.1 
96.6 
88.3 

76.5 
83.2 
71.1 
77.9 
78.6 

90.8 
67.3 
82.7 

87.8 
76.1 
82.2 

91.2 
83.5 
75.6 92.0 

76.2 
96.2 
89.6 

77.7 
83.9 

66.8 
75.6 

81.2 
85.7 
65.6 
80.8 
88.3 
77.0 

78.8 

90.8 84.0 

77.4 89.4 

73.5 96.7 
87.6 a  74.0 (183.7 

a  75.  4 
a  74.  6 «85.7 

a  86.  7 
a  70.  9 
a  69.  6 
a  82.  8 fl80.0 

a  74. 7 

98.5 
87.3 92.8 

94.4 91.3 
92.6 
92.3 

86.4 
88.0 
97.8 
99.9 
89.6 

100.9 

91.4 87.3 
92.0 

95.4 95.9 

83.3 
79.3 
95.9 

83.3 
94.4 
94.1 
90.9 
74.1 
68.4 

102.  2 
93.3 
91.2 95.0 
91.7 

55.2 95.6 

92.4 82.  5 

80.1 
78.8 
87.3 

81.2 83.2 
96.6 87.3 
67.0 

67.1 95.9 
78.9 

86.7 
96.5 83.6 

.      56.4 

80.3 
89.7 77.1 

83.5 
78.1 
77.2 
83.8 79.8 

97.2 81.2 

1894. 
1895.. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901   
1902. 
1903.. 

« Includes  both  winter  and  spring. 
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Acrccuje,  2)wduc(ion,  vahw,  prices,  and  exports  uj  v:hml  of  llw  I'nilcd  SlalrM,  J8G0-1U03, 

Avcr- 
l)IIS 

ih  jtriee  per 
icl. 

Domestic 

Avor- 
fiinii 

price 

per 

hllsli- 
el 

extKjru<,  in- 

e  iKliiiff 

(lour,  Jiscul 

years  be- 

ginning 

Year. Acreage. 

yield 

per 

ucrc. 

rnxliictioii. 
Ftirm  VII 1  lie, 

Dec.  1. December. 
May  of 

folluwing 

year. 
Dec.  1. Low. 

High. 

Cts. 

Low. 

Cts. 

High. 
July  1. 

Acrat. BuKh. Bushels. Cents. Dollars. 
as. Cts. 

Bushds. 

i8<;c.   15,424,496 9.9 
151,999,906 

152.7 232, 109,  630 

129 
145 

186 
211 

12,016,941 
i8r.7   18,321,5(il 

11.6 
212,441,400 145.2 308, 387, 146 

126 140 
134 

161 25,2>vl,803 
18GS   lS,4(iO,  132 

12.1 
224, 03C),  600 108.5 243, 032, 746 

80 

88 87 96 
29,717,201 

18C.9   19,181,001 
13.6 

260,146,900 7().  5 199,021,996 
63 

76 

79 

92 

53,  900,  780 
1870   18,992,591 

12.4 
235,884,700 94.  4 222,  H\(\,  969 91 

98 

113 
120 

52,580,111 
1871   19,913,593 

11.6 
230, 722,  400 114.  5 261,075,851 

107 

111 
120 143 

38,  995,  75.5 1872   20, 858, 359 
11.9 

249,997,100 111.4 
27.S,  .522,  068 97 

108 112 

12-2 

52,014,715 
1873   22,171,676 

12.7 
281,254,700 106.  9 300, 669,  533 

96 

106 
105 

114 91,. 51 0,398 
1874   21,967,027 

12.3 
308, 102, 700 86.3 265,881,167 78 83 78 94 72,912,817 

1875   26,381,512 11.1 292, 13(),  000 89.5 261,396,926 

82 91 

89 

100 

74,  7.50,  682 
187C.   27,627,021 10.5 

289,  35(1,  500 96.3 278, 697, 238 104 117 
130 

172 

67, 043, 936 
1877   26,277,546 13.9 364,194,146 105.  7 385, 0S9,  444 

103 108 
98 

113 

92,071,726 
1878   32, 108,  560 13.1 420,122,400 

77.6 
325,814,119 81 

84 91 

102 

150,  502,  .506 
1879   32,545,950 13.8 448, 756,  630 110.8 497,030,142 122 

133i 

1124 

119 

180,304,180 

1880   37,986,717 13.1 498, 549,  868 95.1 474,201,850 

93  i 

109  J 

101 

112i 

186,321,614 
1881   37, 709, 020 10.2 383, 280, 090 119. 2 456, 880, 427 

124  J 

129 
123 140 

121,892,389 

1882   37,067,191 13.6 504, 185, 470 88.4 445, 602, 125 

an 

94J 

108 

113JI 

147,811,316 
1883   36, 455, 593 11.6 421,086,160 91.1 383, 649,  272 

94ii 

991 

85 

94* 

111,. 53-1, 182 
1884   39, 475, 885 

13.0 512,765,000 64.5 330, 862, 260 

694 

76J 85  J! 

90* 

132, 570, 366 
1885   34,189,246 10.4 357,112,000 77.1 275, 320,  390 

82^ 

89 

72i 

79 94,  565,  793 
1886   36, 806, 184 12.4 457,218,000 68.7 314, 226,  020 

75i 

794 80* 
88* 

1.53,804,969 

1887   37,641,783 12.1 456, 329, 000 
68.1 310,612,960 

75i 79i 

8U 

89  J 

119,  625, 344 
18S8   37, 336, 138 11.1 415,868,000 92.6 385, 248, 030 

961 

105J 

77i 

954 

88, 600, 742 
1889   38, 123, 859 

12.9 
490, 560, 000 69.8 342,491,707 

76* 

80i 

89* 

100 
109,  430, 467 

1890   36,087,154 11.1 399, 262, 000 83.8 334, 773,  678 

87i 
92* 

98i 

108 

106, IH], 316 
1891   39,916,897 

15.3 611,780,000 83.9 513, 472,  711 

89i 

93i 

80 

85* 

225, 665, 812 

1892   38,554,430 
13.4 

515, 949, 000 62.4 322,111,881 

69i 

73 

68i 

76i 

191,912,635 

1893   34, 629, 418 11.4 396,131,725 53.8 213,171,381 

59i 

64i 

b2i 

604 

164, 283, 129 
1894   34, 882, 436 13.2 460, 267,  416 49.1 225, 902, 025 

52J 

63ii 
60* 

851 

144,812,718 

1895   31,047,332 13.7 467, 102, 947 50.9 237, 938, 998 

53J 
64* 

574 

67* 

126, 413, 968 

1896   34, 618, 646 12.4 427,684,346 72.6 310, 602,  539 

74i 

931 

68* 

971 

14.5,124,972 

1897   39,465,066 13.4 530, 149, 168 80.8 428,547,121 

92 

109 117 185 
217,  306, 005 

1898   44, 055, 278 
15.3 

675, 148, 705 58.2 392, 770,  320 

62* 

70 

68| 
794 

222, 618,  420 

1899   44, 592, 516 
12.3 

547,  303, 846 58.4 319, 545, 259 

64 

694 

m 

674 

186, 096,  762 
1900   42, 495.  385 

49,89.=>,514' 

12.3 522,229,505 61.9 323, 515, 177 

69i 75ii 

70 

754 

215,  990. 073 
1901   

15.0* 

*  748, 460, 218 

'62.4 

467, 350, 156 73 

794 

72| 
761 

234, 772, 516 

1902   46, 202, 424 14.5 670, 063, 008 63.0 422, 224, 117 

7U 
77* 

74* 

801 

202, 906, 273 

1903 49,  464,  967 12.9 637,821,835 69.5 443, 024,  826 

77J 

87 

Acreage, produclion,  value,  and  distribution  of  wheat  of  the  United  States  in  1903,  by  States. 

States  and  Territories. 

Maine   
Vermont   
New  York   
New  Jersey   
Pennsylvania., 
Delaware   
Maryland   
Virginia   
North  Carolina 
South  Carolina 
Georgia   
Alabama   
Mis.vis.'-ippi   
Texas   
Arkansji.'s   
Tennessee   
West  Virginia. 
Kcntuckv   

Ohio   '.   Mieliignn   
Didiami   
Illinois   
Wiscon-in   
Minnesota   
Iowa   

Crop  of  1933. 
Shipped  out 

Stock  in  farm ?rs'  hands 
of  county 

Acreage. Production. Value. 

Mar.  1, 

1904. where 

grown. 
Acres. Bushels. Dollars. Bushels. Per  cent. 

Bushels. 
8  132 

207  366 203,219 61,812 
25 

1,708 544,039 35,  697 
9, 683,  894 

33,  912 
7,843,9.54 

11,423 

2,711,490 32 

28 

1,936.779 
113,4.56 1,588,384 1,302,475 349,  444 

22 190.606 

1,669,131 26, 03H, 444 20, 570,  371 

7, 290,  76-1 

28 
5,207.689 

114,489 1,167,788 
910, 875 

210,2(r2 

18 478, 793 

809,  667 10, 120,S38 7, 995, 462 1,821.7.51 
18 

6,274,920 
804,. 557 6,999,616 5,  879,  703 

1,469.9-26 

21 2,  729.  862 
633,060 

3, 228,  606 3, 131,  74s 
613, ASb 

19 96, 858 
270, 261 1,7.56,696 1,774,263 193, 237 

11 85,134 

299, 9.'">8 

1,8.59.740 1, 785.  3.50 
334.  -r^i 

18 
92,987 

112, 133 
1,0-20.410 969, 390 193.878 

19 40,816 

3.  569 
l,4.H:i,.595 

2K,  .5.52 
19.RK0, 173 

26.  .5.5.3 
15, 506,  .5;;5 

6.  'JSl 

3.379.  629 
22 

17 

7, 1.56,.S62 274, iVA l,<r22..578 1.499.611 
38^1,516 20 153. 806 

1,  ok;,  .531 7, 693. 070 6,  462. 179 1.307.822 

17 

2,000.198 
401.  7N5 4.128.807 8. 509,  486 

1, 114,77s 

27 

412.881 
9-20, 02M 

7, 728. 23.5 
6, 2.59.  870 

1,391.0S2 
18 

l,a54,776 

2, 0f>5. 9'>0 

28.303,515 22.642,812 
6.  .509.  K.M 

23 

12.  4.53.  M7 

1.001. 601 15,  .524,  862 11,951. 141 
3,  72.5,  967 

24 

6, 899,  448 

2, 399.  40;{ 23.9y^j,o:$o 18.71.5.;«3 

4.79S,80«'. 

20 

12, 236,  955 

1,972.8.50 16.571,910 12,  4'28. 95.5 

3. 148,6C,'.t 

19 

7, 457.  373 
.VJ6.  fxsy 8,  :».5.  335 6. 0-23.  CM  1 

2. 4•zr^,  9-17 

29 

1.5.S9.4U 

B.  .mj.  328 70.  n.'>2.  .597 
48. 750. 292 17.6e;3. 119 

2.5 

48. 043.  766 

1,010,472 
12,631,30^1 

7, 769,  409 3, 268, 139 
26 

8,258,139 
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Acreutje,  jtruducliun,  iiilut',  and  (lidrilndum  of  uJinit  of  iJic  Undid  SUilea  in  liOS,  by 
Stales — Continued. 

SUitt'H  andTerritorres, 

Missouri   
Kiin^us   
Nt'bniHka   
youth  Dakota   
North  Dakota   
Montana   
Wytiuiing   
Colorailo   
New  Mexico   
Arizona   
Utah   
Nevada    
Idaho.   
Washington   
Oregon   
California   
Oklahoma   
Indian  Territory. . . 

United  States 

Crop  of  1903. 

Acreage.        Production.         Value 

Acres. 

2,551,105 
6,181,176 
2, 687, 324 
3,424,130 
4, 349,  652 

98,  735 
22, 667 

279, 082 
14,712 
19,129 

183, 897 

21,426 
242, 550 
982,241 
684,961 

1,868,410 
1,643,130 

249, 691 

liunhels. 

22,194,614 
87,249,557 
42,157,560 
47,252,994 
55, 240,  f)80 
2,7.S-J,327 473, 740 

7, 423, 581 822, 701 
483, 964 

4, 156,  072 591,358 

5, 127, 987 
19,986,345 
12,438,827 
20, 926, 192 
24, 482, 637 
2, 99(),  292 

Dullars. 

15,758,176 
61,477,239 
22, 765, 082 
29, 29G,  856 
34,801,505 

1,837,656 350, 568 

4, 899, 563 617,026 
4;50, 087 

3,324,858 585, 444 
3,8  45,990 

13, 790,  579 
9, 577,  896 

18, 205,  787 
15, 424, 061 
2, 067, 441 

Shipped  out Stock  on  hand  .Mar.  1,  ;     oi  county 
1904.  where 

grown. 
Bushels. Per  cent. 

3, 551, 138 

16 

15,704,920 

18 

10, 539, 390 

25 

11,813,248 

25 

9, 390,  899 
17 

863,141 31 

1 16,  859 

31 

l,410,4.'-0 

19 

172,767 21 

91,953 
19 

1,579,307 

38 
41,395 

7 

1,076  877 

21 

3,  397, 679 

17 

2,114,601 

17 

2,  929, 667 14 

2,937,916 
12 

479, 407 16 

Itusluis. 

10,209,522 
65,437,168 
27,823,990 

37,329,805 
45, 297, 276 

361,963 

9, 475 3, 8i;0, 202 
16,454 

1,163,700 

2,971,232 
11.590,032 

0, 468, 190 
14,8.57,596 

19,341,283 
239, 703 

49, 464,  967 037,821,835 443, 024, 826 132,  608, 382 
20.8 

369, 5S2, 320 

Acreage^  production,  and  farm  value,  winter  and  spring  wheat  of  United  States  in  1903. 

Winter  wheat. 
Spring  wheat. 

States  and  Ter- 
ritories. 

6 ca 

o 
< 

2 

Bu. 

II       i Ph                         Ph 
si 

to 

at 

<v 

2 
|1h 

si 
Maine   

Acres. Bu><hels.       Cts. Dollars. Acres. 

8, 132 
1,708 

Bu. 
25.  5 20.9 

Bushels. 

207, 306 
35,097 

Cts.\    Dollars. 98         203, 219 
95'          33, 912 

1 
Vermont   .      1           1 
New  York   544,039 

113,456 
1,069,131 

114,489 
809, 667 
804,rv)7 
(133, 060 
270, 261 
299, 958 
112, 133 

S,  569 
1,483,595 

274,65-1 
1,083,  .531 

41)1,785 
920, 028 

2, 065, 950 
1,001,601 
2, 399,  403 
1,972,850 

132,  784 

17.8 
14.0 
15.6 
10.2 
12.5 
8.7 
5.1 

6.5 
0.2 
9.1 
8.0 

13.4 

7.0 
7.1 10.2 

8.4 13.7 
15.  5 

10.0 
8.4 

18.6 

9,  683, 894 
1,588.384 

26, 038. 444 
1,167,788 

10,120,838 
6,  999, 646 
3, 228,  606 
1,756,696 
1,859,740 
1,020,410 

28,  552 
19,880,173 
1,922,  .578 
7, 693,  070 
4,128,807 
7, 728, 235 

28, 303, 515 
15,524,862 
23,994,030 
16,571,910 
2,  469,  782 

81 

82 

79 

78 79 

84 
97 

101 

96 

95 

93 
78 78 

84 
85 81 
80 
77 
78 
75 

72 

7,813, 95  i New  Jersey  ... 
1,302,475 

20,570,371 
910, 875 

7, 995, 462 
5, 879,  703 
3,131,74^ 
1,  774,  26;; 

1,785,351.1 969, 390 

  1   ..            
Pennsylvania. 1        1 
Delaware   

1        t 
Ma r\  land   . 
Virginia   
North  Carolina   1   
South  Carolina 1 1 

Oet>rgia   
'   !____ 

Alabama   1           i                              1 
Mississippi   

20,  553 15,506,535 

1,499,611 
0,402,179 
3,  509, 486 
0, 259, 870 

22,  042, 812 

11,954,1-14 
18, 715,  343 

  1           1   1   Texas   1           1                              1 
Arkansas     1   1   .   ...                   1 
Tennessee   ...   .i                         1 
West  Virginia. 1                                1 

Kentucky   :::;:::::::i:::::i;;:::;:::::i:::: 
Ohio   1     1 
Michigan   1     1 
Indiana   

  1     1   Illinois   12,428,955 
i 

Wisconsin   
Minnesota   1, 778, 243 403, 805 

5,  393, 328 
930, 310 

14.0 

13.1 
12.1 

5, 895, 553 
70, 052, 597 
11,250,824 72 

09 

62 

4,244,798 48,  750, 292 

6,  979,  231 
Iowa   80, 156 

2.551,105 
5,951,146 
2, 183, 494 

15.  9 

8.7 14.0 
16.4 

1,274,480 
22,194,614 
83,316,044 
35, 809,  302 

62 

71 59 
54 

790, 178 
15,758,176 
49, 15(),  4t>6 
19,  337, 023 

Missouri   
Kansas   
Nebraska   
South  Dakota. 

230, 030 

503,  830 
3, 424, 130 
4, 3 19, 052 

98, 735 22, 007 
279, 082 
44, 712 
19, 129 183, 897 

21, 420 114,791 

608. 252 
316, 835 

17.1 12.0 
13.8 
12.7 

28. 2 
20.9 

26.0 

18.4 25.3 22.0 

27.0 
21.  3 20.5 
17.3 

3,  933,  513 
6,  348,  258 47, 252,  994 

55, 240,  580 

2,784,327 473. 740 

7, 423,  581 822, 701 
483, 904 

4,150,072 591,358 
2,  445,  048 

12, 469, 166 
5,481,246 

59 
54 

62 
03 

00 

74 
06 
75 
93 

80 

99 
75 
69 

77 

2, 320,  773 
3,  428,  059 29  296,856 

North  Dakota.   1               34  801,565 
Montana   

1                  ■   1   

1  837  656 

Wyoming   1                      1 350, 568 4  899  563 Colorado   

  1   1   :::'"i   New  Mexico .. 1     1          1 617  026 
Arizona   1   1 .     .  1 450, 087 

3  3'>4  858 
Utah     1 
Nevada    

5-85,  444 
1   833  78fi 

Idaho   127,759   21.0 
373,989   20.1 
368,126!  18.9 

1,868,410;  11.2 
1,613,130   14.9 

249,6911  12.0 

2,  682, 939 
7,517.179 
6,  957,  581 

20, 926, 192 
24, 482, 637 
2,  996, 292 

75 

09 
77 87 

03 

09 

2, 012, 204 
5, 180,  854 
5,  357,  337 

18,205.787 

Washington... 
Oregon   
California   

8,  603, 725 
4,220,559 

Oklahoma   15,424,061 

2,007,441 
Indian  Ter   

United  States 32, 510,  510 12.  3  399,  867, 250 71. 6  286,  242,  849!  16,  954, 457 14.0 237,  951,  585  65.  9  150,  781,  977 
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Arcntge  yield  jur  ticir  of  n  In  til  in  tin'  I'liilcd  Slatrs^  ]S94--I'JOS,  by  Stales. 

SItttes  an«l  Territories. 1894. 

Huth. 
21.1 

20.0 
22.7 

1895. 

JJmh. 
19.2 

19.8 29.0 

1896. 1897. 
1898. 

1899. 1900. 

Bmh. 

19.5 
16.3 

1901. 1902. 1903. 

Maine   
liUMh. 
22. 0 

21.0 24.  5 

ttmli. 
16.5 
16.0 
17.0 
20.0 

21.4 

18.5 19.7 
21.5 
19.2 
12.0 8.0 «.  7 

9.4 10.0 

10.0 1.5.8 

10.5 11.2 
13.4 

13.6 
16.9 
15.6 

13.0 
7.9 

12.  5 13.0 

13.0 9.0 
15.5 

14.5 
8.0 

10.3 
32.5 
25.0 
24.0 
24.0 
18.0 
21.0 
24.3 

22.  0 

23.  5 17.0 

10.0 
19.0 

Bwsh. 

19.5 
19. 0 

22.  5 20.0 
21.2 

17.4 

17.5 
13.  3 15.  3 

11.1 

9.2 
10.6 

10.0 

12.0 

'  18.  9 

14.8 
11.0 

13.2 

13.8 15.4 
16.0 
20.8 1.5.  6 

11.0 18.0 

15.8 16.7 
9.8 

14.2 
16.4 

12.4 
14.4 29.5 

23.7 
26.3 
23.8 
31.7 

28.0 
29.0 
31.0 

24.2 
20.5 

9.1 
14.9 

Bush. 22.  5 

17.2 
22.  0 18.3 

18.5 

14.5 13.6 
12.8 14.1 8.4 
6.7 

6.  5 
6.8 

7.6 
7.7 

11. I 8.6 

8.7 
9.3 

9.1 14.2 8.4 
9.8 

10.0 1.5.5 

13.4 
13.0 
9.9 

9.8 
10.3 

10.7 
12.8 2.5.7 

18.8 
23.7 

13.8 1.5.3 

20.7 

18.0 
24.2 22.7 

19.2 
14.1 

13.3 

Bmh. 23. 9 Bueli. 
25. 3 

Bush. 25. 5 

New  1 1 M  iiipshin* 
Vt'rin<M\t   

2:5. 5 
20.8 17.7 
19.1 

13.  5 20. 3 

19.5 
11.9 

9.6 
y.  0 
9.1 
9.5 

9.6 

18.4 

10.1 

9.9 9.8 13.0 

6.0 

7.6 
5.3 

13.0 1.5.  5 

10.5 

15.6 
12.  5 
17.7 12.0 

6.9 
4.9 

26.6 
17.6 
22.  6 

21.0 

14.6 20.9 
24.5 

20.8 23.5 

13.8 
10.3 

19.0 

18.7 
18. 8 

20.9 

Cotintfticiit   
New  York   

14.8 
15.3 1.5.0 

13.0 
15.3 

9.5 
5.0 

5.  6 6.9 8.3 

9.8 
15.1 

8.8 8.1 

12. 1 

12.5 19.0 

15.8 
18.4 
18.2 
16.5 

13.  5 
14.8 
1.5.3 

10.4 
7.0 
f..6 
11.8 

24.8 
19.6 

17.9 
18.0 

17.0 
22.0 
20.0 
20.6 
16.6 
17.7 
11.3 
11.3 

18.1 

12.4 

16.6 11.6 
17.0 

9.3 
6.9 

6.4 

{•..2 

7.5 
8.0 5.7 

9.4 
8.8 10.6 

10.9 
13.3 

13.2 
9.2 11.0 

15.5 
2,3.0 

19.5 
12.0 
7.7 

12.0 
12.0 
21.0 
23.9 
26.0 

23.5 
20.4 

20.5 
22.4 
21.7 

17.8 
15.5 
20.0 

13.0 
11.4 

if..  6 
15.3 

11.0 
18.0 
17.0 9.3 
7.3 

6.8 

8.0 

8.0 
8.5 

11.7 8.0 

8.5 10.3 8.7 

9.0 
12.8 
9.0 

14.7 
13.3 

14.2 
16.0 .11.7 

10.6 
14.0 
11.2 

11.8 
26.  5 

24.5 17.5 

21.0 
23.0 
26.5 

30.0 24.5 

18.0 
17.0 
14.6 
13.0 

13.1 

\i\.  8 17.1 
18.5 
17.2 
10.9 

8.7 

8.8 
8.2 
8.7 
8.8 

8.9 

8.8 
10.8 
10.9 
12.1 
1.5.3 

11.1 1.5.8 

17.6 
16.1 
12.9 

16.2 
1.5.9 

18.5 
17.1 
12.  9 

13.1 
26.5 24.5 

24.1 21.5 
21.8 

20.5 
2.5.1 

21.2 

29.1 
21.1 13.0 

16.4 

12.2 

1G.8 

ICO 
15.8 

1C5 
14.7 

5.7 

5.8 5.6 

CO 
CO 
8.0 
9.0 
9.1 

7.2 
7.7 

9.3 17.1 
17.7 

ICO 17.9 

18.1 
13.9 
12.7 19.9 

10.4 20.9 
12.2 
15.9 

26.0 
23.5 

18.0 

17.1 18.7 

21.5 
27.1 22.1 

22. 2 20.0 

10.9 11.1 

12.3 

17.8 
Ni'W  .lers«'y   14.0 rennsvl  vania   15.6 
l)t'la\Viire   

10.2 

Mar\  iainl   
12.5 

Virginia    8.7 
Nortli  Carol iii.'i   

5.1 

Soil  til  Carolina   

6. 5 

(.tooiLriu   

C2 Ala1)iiiiia   9.1 

Missi.^.sjpjti   

8.0 

Texas   
A  rkansas   

13.4 
7.0 

7.1 

West  N'irsinia   
10.2 

Ki  ntuckv   

8.4 

Ohio   
13.7 

Mirhijran   
15.5 

In<lian!i   10.0 

Illinois   

8.4 

Wisconsin   
15. 6 

Miniiesota   
13.1 

Iowa   

12.4 

^Missouri   
8.7 Kansas   

14.1 
Nebraska   
South  Dakota   

15.7 
13.8 

Nortli  Dakota   12.7 

Montana   

Wyoiiiinj,'   
Colorado   
New  Mexico   

28.2 20.9 
2C6 

18.4 

Arizona   

2.5.3 

Utah   

22.6 

Nevada    
27.6 

Idaho   
21.1 

Wash  inj;  ton   
20.3 

IS.  2 

California   11.2 

Oklaiioma   
Indian  Territory   

14.9 

12.0 

General  average   13.2 13.7 12.4 13.4 15.3 12.3 12.3 15.0 14.5 

12.3 

Arevfitje  yield  of  irhcal  in  reridin  comitrieii,  in  bushels  per  acre,  1S04-1902. 

Year. 
United 
Slates. 

Russia. 

Ger- 

many. Austria. Hungary. Fnxnce. Unite<l 

King- 
dom. 

1894   
1S4.1 

13.2 
13.7 

12.4 
13.4 
1.5.3 
12.3 

12.3 
15.0 

14.5 

10.8 

9.8 9.0 7.3 

9.8 
9.1 
8.1 

7.9 
11.0 

25.1 

24.4 
26. 4 
25.3 

27.2 
28.4 

27.9 
23.5 
30.3 

{*) 

17.4 
15.3 
15.9 

13.2 
18.0 
18.9 
15. 5 
1C7 

19.0 

18.2 20.7 19.4 

11.7 
17.1 

17.8 
16.9 15.1 
20.6 

20.1 
19.7 
20.0 

15.1 
21.1 
21.2 
19.2 

18.5 
20.2 

31.7 

27  2 IS'.^C)   
84.7 

1S97   30.0 

lf<9S   

35.8 

IS'W 

33  8 
]«JIK»     

29.5 ]9;)l     

31.9 

1902   33.9 

Average   13.6 
9.2 2C5 

1C7 

17.5 

19.5 32.1 

a  Winchester  bushels. &  Bushels  of  CO  pounds. 



GOO YE.\TZBOOK    OF    THE    BErAKTMENT    OF    AORirrLTT^RE. 

Avenuje  value  per  acre  of  ivlieat  in  tJie  Uniteil  States,  based  iijjon  farm  value  Decfviber  1, 
1S94-1'J03,  hy  States. 

States  unci  Territories. 1894. 1895. 1896. 1897. 

S17.49 
17.  (10 
17.68 20.  00 

19.26 
17.  20 17.  93 
20.  21 
17.86 
11.01 
7.  52 

10.  27 

9.  68 10.10 
9.90 

14.  t)6 
8.82 10.  64 

11.93 
12. 10 
14.87 
13.57 
11.57 
7.03 

10.50 
10.01 

9.75 7.65 
11.47 
10.00 

6.52 
7.  62 22.10 

17.50 

16.80 
18.00 
13.  32 
14.  28 
21.87 

15.  40 
15.98 
12.  24 
8.30 

14.44 

1898. 1899. 1900. 1901. 1902. 1903. 

Maine   
$16. 67 16. 00 
15. 21 

§15. 74 11.67 
20. 01 

§18.48 
21.  (JO 
22.  79 

«17. 36 17.48 
20.  25 

17.60 
15.26 
12.  70 
11.90 
9.18 10.  n 

9.31 7.18 
9.  96 9.80 

10.  ̂ 0 
11.54 
10.06 6.38 

8.84 
9.80 

9.  55 
11. 15 
13.31 9.83 
6.  60 

10.  62 
8.  53 
8.68 6.78 

7.10 
7.71 
6.  20 
7.34 

17.11 
16.  35 
14.73 
14.76 

29. 16 
15.  12 
27.  55 
15.81 
13.07 
12.  71 

6.55 
7.75 

S20. 47 16.34 
18.70 
17.39 

14.80 
10.88 8.98 

8.70 
9.59 
6.80 
6.49 

6.44 
6.66 6.76 

6.01 

7.56 5.50 
6.79 
6.60 

6.01 
9.09 
5.46 
6.27 
6.30 
9.46 

7.37 

7.15 
6.14 6.10 

5.05 
5.35 6.53 

15.  68 
12.  60 
13.51 8.42 

9.79 
10.  97 
13.  68 
12. 10 

11.58 10. 18 
8.74 
7.05 

SI  7. 55 15.00 
18.  33 

17.05 
13.63 

14. 13 
9.72 

14.21 
13.84 8.57 

7.87 
9.09 
8. 64 

8.46 

8.06 11.78 
6.  57 

7.82 

7.  55 8.97 
4.26 5.24 
3.71 

8.32 
9.92 
6.62 
9.20 7.88 9.73 

6.36 4.00 
2.84 

16.  23 

13.88 
13.33 
14.28 
11.53 
11.49 

17.15 9.57 
11.99 

7.  59 
6.97 

10.07 

S23. 18 823.28 
824.99 Nf  \v  Haiap.^ihire   

Vl'I'MlOIlt   17.58 

*i6.'74' 12. 10 
12.  31 
13.13 

12.  21 
7.96 
7.13 
8.62 
7.71 

7. 66 
7.57 6.94 
6.86 

7.99 
8.39 
8.71 

10.86 
7.88 

11.06 
12. 14 

10.48 
7.74 

9.75 10.97 
10.92 

9.23 6.84 
7.07 

17.76 
16. 91 
16.15 
15.  48 
18.  53 

14.35 
22.  09 
12.93 

13.  67 11.37 

7.80 
10.33 
8.42 

20. 49 

'is.' 27' 12.16 
11.53 
12.  38 

10.  58 4.50 

4.88 5.71 5.88 

5.58 6.80 
6.93 
6. 10 5.47 

6.31 
6.  88 12. 14 

12.21 
10.88 
10.56 
11.61 
8.48 6.96 

11.54 5.73 

10.23 
6.95 
9.22 

16.12 
19.04 

13.50 
14.71 

19.64 
16.11 
25.56 
15.44 
14.44 
13.37 

8.72 
6.44 7.50 

19.86 
Coiinectieut   
New  York   9.18 

9.33 
8.40 
7.15 
8.26 
5.32 

3.25 
4.87 
6.  24 
6.47 

7.  35 
8.15 
4.84 
4.13 

7.  2() 
6.  25 
9.31 
8.22 
8.46 
8.19 

8.42 
6.62 
7.40 
6.58 
4.58 
3.43 

3.04 
5.07 

13.  39 
12.  35 
11.64 
15.84 
17.00 
11.66 
15.00 
9.48 
6.47 
7.61 
6.44 
5.76 

12.  31 

8.80 

It).-;  9 7.  42 
10.88 

6.05 4.97 
5.63 
6.08 
6.00 

4.88 
3.76 
6.55 
5.46 
7.31 
6.65 

7.98 
7.92 5.24 
5.83 

7.91 
10. 12 
8.97 

6.12 
3.47 
4.80 

4.56 
7.98 

17.  45 
16.64 
13.16 
14.89 
13.33 
9.86 

10.  03 
8.37 

6.35 
9.40 
7.80 
5.47 

14.08 
13.  62 
11.  (.2 15.  m 

14.96 
7.44 

6.  06 6.  05 
7.12 
6.80 
6.97 
8.78 
6.68 
6.29 
8.03 
6.61 
7.  02 

10.75 
7.20 10.88 

9.31 
9.66 

9.92 
8.19 
6.68 
8.12 
6.94 
7.55 17.49 

15. 19 
10.67 

13.86 
18.40 
18.  02 
20.  70 
15.93 

13.  32 
12.24 

12.12 
8.84 

14.42 

Ne  w  J  er.^^ey   11. 4S 
Peiuisvlvania   12. 32 
Dtlaware   7.96 
Matvlaiul   

9.88 
Virginia    

7.31 

Nor  til  Carolina   4.  95 
South  Carolina   

6.  56 

Geori^ia   5.95 
Alabama   

8.65 

M  issi>.sipj)i   7.44 
Texas   
Arkansas   

10.45 5.46 

Tennes.see   
West  Vir^'inia   

5.96 8.67 

Kentucky   
6.80 

Ohio   
10.96 

Michigan   
11.94 

Indiana   7.80 
Illinois   

6.30 

Wiscon.sin   
Minnesota   

11.22 
9.04 

Iowa   
7.69 
6.18 

Kansas   
8.33 

Nebraska   
8.47 

South  Dakota   
8.66 

North  Dakota   8.00 

Montana   
18.61 

\Vv*)niing   
16.47 

Colorado   17.56 

New  Mexico   
13.80 

Arizona'   

23. 53 

Utah   18.08 

Nevada    
27.32 

Idaho   
15.86 

Washington   
14.04 
13.98 

California   9.74 
Oklahoma   9.39 
Indian  Territory   8.28 

General  average   6.48 6.99 8.97 10.  ̂ Q 8.92 7.17 7.01 
9.37 9.14 

8.96 

Losses  of  Wheat  when  Overripe  and  ix  Storage. 

Observations  on  wheat  at  the  ]Michi<i'an  Experiment  Station  liave  inchided  studies 
on  the  variation  in  wei»j:ht  (hiring  storage  and  on  the  rehition  of  the  degree  of  ripe- 

ness to  the  weight  of  the  grain.  As  early  as  1879,  Dr.  Iv.  C.  Kedzie  showed  th)it 
wheat  when  allowed  to  become  overripe,  or  dead  ripe,  as  it  is  generally  called, 
weighs  slightly  less  than  when  harvested  at  the  period  of  comj^lete  ripeness.  It  was 
also  found  that  the  amount  and  quality  of  the  Hour,  as  well  as  the  germinating 
power  of  the  grain,  are  reduced  when  the  crop  is  allowed  to  stand  after  complete 
ripeness  has  been  reached.  The  greatest  loss,  however,  due  to  overripeness  is  caused 
by  tlie  shelling  of  the  grain.  Certain  varieties  of  wheat  have  a  less  tendency  to 
shell  than  others,  and  by  giving  the.^e  the  preference  and  harvesting  at  the  proper 
stage  of  maturity,  loss  from  this  source  can  be  reduced  to  a  minimum.  In  1898  the 
shrinkage  of  White  Clawson,  a  soft,  white  wheat,  and  Buda-Pesth,  a  hard,  red  vari- 

ety, was  determined.  At  the  time  of  thrashing  the  grain  was  dry  and  in  good  con- 
dition, and  after  having  been  stored  for  322  days  the  White  Clawson  had  lost  less 

than  a  half  of  1  per  cent  and  the  Buda-Pesth  less  than  one-tenth  of  1  per  cent. 
The  loss  of  weight  during  storage  was  observed  in  an  elevator  in  Michigan,  where 

1,500  bushels  of  wheat  in  a  hard  and  dry  condition  were  stored  immediately  after 
thrashing.  After  10  days  a  shrinkage  of  a  little  over  30  bushels,  or  a  loss  of  about  2 

per  cent,  had  occurred.  ' 
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GOl 

AvcuKjc  fdnii  /</•/(•(•  of  irli<(it  per  huHhcL  in  tlir    i'nitcd  JSlcdes  Lfcccinbtr  7,  JS'j4-1!j03,  htj tStalcs. 

States  and  Territories. 1894. 1895. 189G. 1897. 1898. 
1899. 

1900. 
1901. 1902. 

1908. 

Muino   

Nt'W  lIaiii|>sI)iro   
80.79 

.80 .67 
80.82 .76 .69 

.68 .68 .71 

.65 .04 

.64 

.05 .72 

.88 .82 

.80 

.01 .06 

.59 .62 

.69 

.01 .00 

.60 

.57 

.53 

.51 

.44 

.46 

.51 

.45 .40 

.38 

.as 

.73 

.64 .50 

.73 

.65 

.44 .49 

.47 

.41 

.47 .60 

.48 

80.84 1.00 
.93 

".'88*' 
.89 .83 
.87 

.88 

.80 .83 

.89 

.89 .85 

.82 

.75 .71 

.74 

.78 

.76 .78 

.84 

.80 

.74 .70 

.68 

.62 .70 

.63 

.58 

.62 

.64 

.66 

.62 

.61 .66 

.80 

.68 

.69 

.65 

.74 

.72 .83 

.68 

81.06 1.10 
1.04 
1.00 

.90 

.93 

.91 

.91 .93 

.92 .91 

1.18 1.03 
1.01 
.99 .89 

.81 

.95 

.89 

.89 

.88 .87 

.89 

.89 

.84 .77 .75 

.85 

.74 .69 

.09 

.74 .68 

.70 

.70 

.75 

.74 

.68 .90 

.70 

.68 

.72 

.83 .76 

80.89 
.92 
.90 

.88 .72 

.  73 

.08 

.69 

.70 

.06 

.78 

.94 

.98 

.90 .83 

.68 

.58 .67 .71 

.62 

.66 

.64 

.63 .00 .59 

.64 .62 .59 

.50 

.47 

.50 

.51 .58 

.69 .56 

.62 

.92 

.54 .95 

.61 .54 

.02 

.72 

.52 

80.91 .  95 .85 

.95 .80 

.  75 .06 

.68 .68 

.  09 

.82 

.99 

.98 

.89 

.78 

.08 

.04 

.78 

.71 .06 .64 

.65 

.64 .63 

.61 .55 

.55 

.62 

.52 .49 

.50 

.61 .61 

.67 .67 

.61 

.64 .53 .76 

.50 

.51 

.63 

.62 

.53 

80.90 
.n 

.78 

.82 

.77 .74 

.72 .70 

.71 

.72 

.82 
1.01 

.95 

.89 

.84 .64 

.65 

.79 

.77 .69 

.71 

.69 

.70 .64 

.64 

.63 

.59 

.63 

.65 

.63 

.58 

.68 

.61 

.76 .59 

.68 .79 

.55 .70 

.46 

.51 .55 

.68 

.53 

80.97 
80.92 80.98 Vermont   .94 
1.09 

.95 
Coiuu'ct i<'\it    
Nt'W  Y(H'k   .62 

.61 

.60 

.55 

.51 

.56 

.65 

.87 

.76 

.78 

.76 

.64 

.55 

.61 

.60 

.50 

.49 

.52 

.40 

.45 

.51 

.49 

.50 

.43 

.44 

.49 .46 

.43 

.54 

.63 .65 

.88 
1.00 
.53 

.75 

.46 .39 

.43 

.57 

.61 

.82 

.72 

.72 

.71 

.71 

.73 

.82 .98 

.94 

.88 

.86 

.78 .78 

.74 

.77 

.72 

.71 

.71 

.70 .69 

.65 

.60 

.60 

.69 

.59 

.54 

.53 

.54 

.67 .69 

.67 

.72 

.85 

.70 

.88 

.61 

.47 

.54 

.60 

.63 .69 

.79 

.76 .73 

.75 .72 

.79 

.92 l.(j2 

.98 .93 

.85 

.77 

.67 

.76 

.82 

.74 

.71 

.69 

.68 .59 

.64 .61 

.55 .58 

.55 .49 

.57 .58 

.62 

.81 

.75 

.86 
1.05 
.76 
.98 
.70 
.65 
.67 
.80 

.58 

.61 

.81 
Ni'W  .h'isi'V   

.82 ri'iiiisvl\  aiiiu   .79 
I)olii\\  nr«>   

.78 Marvlaiul   

.79 

\'iruiiiia   .84 
North  rai"»>liiia   

.97 

Sotit h  Carolina   1.01 

(Ji'or.Lria   
Alaltania   

.96 

.95 
Mis8issi[>|ii   .93 
Texas    .78 
Arkansas   .78 
1\'I11H'SS00   

.84 

.85 

K  I'll  t  lie  kv   .81 
Oliio   

.80 

Michigan   .77 
Iiidiaiirt   

.78 

Illinois   
.76 

\Vis('onsin   
.72 I^Iinncsota   
.69 Iowa   
.62 Missonri   .71 

Kan'^as                          
.69 Nebraska   

South  Dakota .64 

.62 

.63 
Montana       

.66 Wyoming       

.74 Colorado              .66 
Now  Mexico   

.75 Arizona   .93 
Utah       .80 

Ni'vada   
.99 Idaho   
.75 Washington   
.69 Oregon   
.77 
.87 Oklahoma   .63 

Indian  Territory   .69 

General  average   .491 .509 .726 .808 
.582 .684 .619 .624 

.630 
.696 

Transjiortation  rates,  average  for  wJteaf,  in  cents,  St.  Louis  to  Keiv  Orleans,  hy  river. 

Year. 

1877... 
1878... 
1879... 
1880... 
1881 . . . 
1882... 
1883... 

Bulk, Sacks,  ! 

per 
per  100 bushel. 

lbs.    1 

8.11 20.04 
7.19 

17.36  ! 7.75 18. 00  g 
8.25 19.00 
6.00 20.  tK) 
6.  42 20.00 
6.50 17.75 

Year. 

1884. 
1885. 

1886. 
1887. 
1888. 
1889. 
1890. 

Bulk, Sacks,  ! Bulk, Sacks.  ! 

Bulk,  : 

per 

per  100 

Year. 

per 

per  100 

Year. 

per 

bushel. lbs. 
V bushel. lbs. bushel. 

1 

6.63 14.00 1891.... 6.88 

16.28  '
 

1898... 
4.50 

6.40 15.00 1892.... 6.60 
16.87  ! 1899  . .  - 

04.50 

6.60 16.00 1893.... 
6.56 

17.54 1900... 

04.25 

6.00 18.2.5 
1894.... 6.89 17.14 1901  ... 

04.25 

6.50 15.00 
1895.... 

6.95 
13.00 1902... 

0  4.20 

6.96 17.93 1890.... 6.00 14.  M 1903... 

06.00 

6.58 15.06 1897.... 4.88 
10.83 

Sack«, 

per  1(0 

lbs. 

10.00 
10.  CO 

10.00 10.  CO 

10.00 10.  CO 

oF.  o.  b.  New  Orleans. 
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I-  X  -Tj  X  X 
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MoiitJdij  (ircrd'jc  prices  of  {cheat  in  Chicd/jo.'i 

[Cents  ptT  bushel.] 

Month. 

Jiiiuiary   
February    
Marcli   
April   
May   
Juiie   
July   
Aufjus't   
September   
(Htober   
November   
Deeeinber   

Yearly  average 

1892. 1893. 87i 
75,V 

«7fJi 
731  ;i 

«>.- 

76 

»i^ 

79 
82  i 

72i 

82,^ 

65/, 

78i 
60^ 

77  A 
591 

73i 

(>6,='o 

nn 631 

71,';, 
601 

7U 
Oliil 

79  J 67J 

1894. 61 /c 574 
57^3 

61,^ 
56  «« 
5.8  «, 

55  ̂  

55 

53 

53  le 
664 

58,3, 

1895. 

65i 

53  J 57 /„ 

614 

73i^o 
76i«a 

C8 

65| 

60/« 
60J 
58 1 
691 

57i^      62i 

1896. 1897. 1898. 1899. 1900. 

82,''„ 

82J 90ft 
71} 

64  ft 

66 1 79? 

1014 

724 

05  4 

65  J 
65/, 

791  a 
1031 

704 

66^ 

80ft 

112* 

734 

664 

62? 83/., 

151 

73 1^ 

65  ft 

60,6, 75,3, 

974 

754 76}^ 

58 1- 

74 

762 

72 

77j 
58 /„ 

91,^ 

70i 

7U 

74 

624 

931 051 

724 751|\ 

73? 
93  ft 

66} 

7lT"n 

74? 

821  ,\ 
951 

67 

684 71^ 

83J 

lOOi 

66| 
06J 

7111 

6613 
8518 

89* 

71ft 
7018 

1901. 

73  J 
73ft 

74J 

72  ft 72  ft 

71? 
67  ft 

71}il 
69  ft 694 

71J 
764 

1902. 

72 

774 

71|i 

72J 
73? 

IH- 

734 754 724 

824 

714 

73? 74  ft 

1903. 

75 

774 

73 /» 75  j^ 

771J 

80/a 

794 

83} 
83} 

82} 

81 

82? 
741 794 

o  This  table  exhibits  average  cash  prices  for  the  past  twelve  years.  The  monthly  prices  are  the 
means  between  tlie  lowest  and  highest  prices  for  each  month,  and  llie  yearly  i)riees  are  the  averages 
of  the  monthly  averages. 

OATS. 

0(((s  crop  oj  countries  nainecl,  1809-190,3. 

Country. 1899. 1900. 1901. 1902. 1903. 

United  States   
Bushels. 
796, 178, 000 

Bushels. 

809, 126,  000 
Bushels. 

736, 809, 000 
Bushels. 

987,843,000 

Bushels. 

784,094,000    l^ 

Ontario   92,731,000 
23, 022,  000 
14,  000, 000 

92,  520, 000 

9,  092,  000 
12, 000, 000 

80, 803, 000 
28,  673,  000 
20, 000,  000 

109,  786,  000 

35,  565,  000 
20, 000. 000 

113, 702, 000 
Manitoba   34,077,000 
Rest  of  Canada   22,  COO,  000 

Total  Canada   129,753,000 113,612,000 129, 476,  000 165,351,000 
169, 779, 000     t 

Total  North  America   925,931,000 922, 738, 000 866, 285,  000 1,153,191,000 953, 873, 000 

G re;i t  Britain   118,363,000 
53,  013, 000 

118,467,000 
61,291,000 

113,576,000 
62, 240, 000 

134, 493,  000 
65, 570, 000 128,011,000     ' Ireland  ̂    58, 817,  000 

Total  United  Kingdom... 171,376,000 179, 758, 000 175,816,000 200,063,000 
187, 428,  a»0 

Sweden   53,  698, 000 
37,074,000 
16,061,000 
29, 047, 000 

27J, 437, 000 
12, 776, 000 
16,504,000 

474,179,000 

69, 272, 000 
40,  323,  000 
17, 296, 000 
35,815,000 

250, 597, 000 
10, 000,  000 
16, OCO, 000 

488,594,000 

56,971,000 
37,  409, 000 
16, 000, 000 
36,  820,  000 

225, 283. 000 
12, 000,  OCO 
15,  000, 000 

485, 716, 000 

61, 362, 000 
40,  822, 000 
19, 153, 000 
45, 588,  OCO 

276,  948, 000 

12,  000,  000' 

13, 000,  000 
614, 452,  000 

62, 979, 000      • Denmark   36, 000, 000 
18, 500, 000 Netherlands   

Belgi  um   43, 000, 000 
France   

315,395,000  •/ Spain   11,000,000 
Italy    16,000,000 
Germany   

542,432,000   ̂  
Austria   122,168,000 

81,217,000 
6, 316, 000 

118,181,000 

70,637,000 
5,564,000 

118,191,000 
68,  083,  000 

5, 814, 000 

125, 473,  000 
82, 807, 000 

6,301,000 

128,328,000  I 
Hungary   

87,334,000   ! Croatia-Slavonia   6,588,000 

Total  Austria-Hungary. . . 209,701,000 194,  382,  000 192, 088,  000 214,581,000 222, 250, 000 

Koumania   6, 255, 000 
5,  775, 000 

8,704,000 
6,  000, 000 

16,  540,  000 
8,  000,  000 

21,905,000 
10,000,000 

31,405,000 
Bulgaria   7,234,000 

Russia  proper   839, 639,  000 
56, 463, 000 
12, 546, 000 

744, 037, 000 
51,235,000 
17, 519, 000 

527,  576, 000 
56, 150, 000 
11,932,000 

807, 888.  000 
63, 167,  000 
16,112,000 

650,  405,  000 
Poland   58,  745,  000 
North  Caucasus   18, 939, 000 

Total  Russia  in  Europe  . . . 908, 648, 000 812,791,000 595, 658,  000 887, 167, 000 
728,089.000    *^ 

Total  Europe   2,211,531,000 2, 129, 532, 000 1,873,301,000 2,317,041,000 2.221,712,000 

Siberia   76, 853,  000 
9,  804,  000 

34, 918,  000 
5, 987, 000 

21,569,000 
6, 870,  000 

34, 078,  000 
9,  433,  000 

I      71,694,000 
Central  Asia   

Total  Russia  in  Asia   S6, 657,  000 40, 905, 000 28, 439, 000 43,511,000 
71,694,000     1^ Total  Asia   86, 657,  000 40, 905, 000 28,  439, 000 43,511,000 71,691,000 



STATISTICS    OF    OATS. 

Oittn  rroj)  of  connlrU's  lunncil,  ISOD-IOOS — CoMlimicd. 

()()5 

Country. 1899. 1900. 1901. 1902. 1903. 

AljToria   
HuKhrlg. 

4,M4,000 
1,868,000 

liushrh. 

6, 000. 000 
1,750,000 

5,  COO,  (K)0 
1 ,  7r)0, 000 

IJnxtifh. 

«.  729,  (XK) 
1,7.50,000 

Jluahrlg. 

6, 000, 000 Capo  Colon V   
1,. 500, 000 

Total  Africa   6,402,000 6,760,000 6,750,000 10,479,000 
6,500,000 

West  Australia   M,  000 
314.  (MM) 

4, (KM) 287. 000 
B,  697, 000 
2,  343, 000 

17,032,000 

76,  000 
225,  (M)() 

11,  (MM) 
648,  (MK) 

6, 309,  0(M) 
1,184.000 16,  810, 000 

90,000 
37H,  (MM) 

8,(MKJ 
612.  (MJO 

9,884,000 
1,451.000 

19,087,000 

IfW.OOO 
4H1,(MM) 

41,  (MM) 
709,  (MM) 

G,937,0(X) 1 , 7.'><),  0(K) 
15,519,000 

167,  000 So\i(h  Australia   

610,  (MM) Qui'iMislaiul   
1 ,  ()(Xi Now  Soutli  Wales   

363,  (MiO 
\'i(toria   

4,512,(X)0 Tasin.'inia   
1,808,(MJ0 Now  Zoalaud   

22,452,0(X) 

-    Totiil  Australasia   25,  735, 000 25, 293, 000 32, 110, 000 2.5,613,000 29, 973, 000 

RECAPITULATION  BY  CONTINENTS. 

Nortli  America 
Europe   
Asia   
Africii   
Australasia   

Total 

925,931,000 
2,211,531,000 

86, 057, 000 
6, 402, 000 

25,  735,  000 

922, 738, 000 
2, 129,  532, 000 

40, 905, 000 
6, 7.50,  000 

26, 293, 000 

866,28.5,000 
1,873,301,000 

28, 439, 000 
6  7.50,000 

32,110,000 

},  256, 256, 000   3,125,218,000   2,806,885,000 

1,1.53,194,000 

2,317,0-11,000 43,  .51 1,000 
10, 479, 000 
2.5,613,000 

3, 549,  838, 000 

9.53, 873.  000 

2,221,712,000 
71,694,000 
6,  .500, 000 

29, 973, 000 

3, 283,  752, 000 

Visible  supply  of  oats  in  the  United  States  and  Canada,  first  of  each  month,  for  ten  years.<' 

Month. 

July   
August  . . . 
September 
October... 
November 
December 
January .. 
February. 
March   
April   
May   
June   

1894-1895. 1895-1896. 

Bushels. 

3,134,000 
2, 135, 000 
9, 380, 000 

10, 765, 000 
12, 738, 000 
12, 332, 000 
11,864,000 
10,508,000 
9, 227, 000 
8, 905, 000 
7, 823, 000 

11,284,000 

Bushels. 

9, 007, 000 
4,  653, 000 
4, 673, 000 
4,124,000 
8, 020, 000 

10, 248, 000 
10, 446,  000 
11,446,000 
12,211,000 
14, 326, 000 
13,426,000 
13, 460,  000 

1896-1897. 1897-1898. 1898-1899. 

Bushels. 

14,120,000 
10,384,000 
11.410,000 
13,821,000 
17,217,000 
17,995,000 
19, 638, 000 
19,978,000 
20, 832, 000 
20, 672, 000 
16, 138, 000 
12, 878,  000 

Bushels. 

12, 912, 000 
9,<»1,000 

13.784,000 
15,  .573, 000 
20,  09ti.  000 
19,  768,  000 
16.148.000 
20,  245, 000 

17, 925,  000 
15.  009,  fX)0 
14, 402, 000 
10,421,000 

Bushels. 
8, 716, 000 4,971,000 
7,360,000 
9, 286, 000 

11,3.=^2,000 
9, 460, 000 10, 893, 000 

13,231,000 
14. 782, 000 
15,  7Z5,  OCO 

13,971,000 
13,661,000 

Month. 

July   
August  ... 
September 
October... 
November 
December 
January  .. 
February . 
March   
April   
May   
June   

1899-1900. 

Bushels. 
10, 262, 000 
6, 885, 000 

10,973,000 
13, 127,0(K) 
13,251,000 
11,789,000 
12.001.000 
11,.S70,(M)0 
12,419.000 
14,176.000 
13, 845, 000 
12,301,000 

1900-1901. 

Bushels. 
12, 716, 000 
9,3()4,{XM) 

13. 8.53,  000 
17,140,000 
20,  528,  0(K) 
18, 136,  000 
15,861,000 
16, 175,  OiK) 
16, 800, 000 
16, 823, 000 
16,824,000 
14,989,000 

1901-1902. 

Bushels. 

15, 275,  POO 
7,  808, 0(K) 

10,603,0(K) 
14.44.5,000 
12, 899, 00  J 
10, 109, 000 
8,  6.S<.),  000 
8. 537. 000 
8, 207,  (XX) 
6,  60«;,  000 
5,010,000 
4,571,000 

1902-1903. 

Bushels. 
2, 420, 000 
2, 9S8. 000 
5, 1.59,LKX) 

11, 241, (XX) 
10,661,000 

10.401,0()0 
8.794,000 
8,  727, 000 

12. 437. 000 
12, 432. 000 

9, 992. 0(K) 
7,160,000 

1903-1904. 

Bushels. 

6,  t;.S6, 000 

8,  623,  000 11.714,000 
10, 876, 000 
13, 332, 000 
13,  995, 000 
13,785,000 
14,774,000 
15,241,000 
15, 377, 000 

nThese  figures  represent  stocks  available  at  62  of  the  i)rinciiial  points  of  accumulation  ea.st  of  the 
Rocky  Mountains,  stocks  in  Manitoba  elevators,  and  stocks  ulioat  on  lakes  and  canals,  as  rciK)rted  by 
Bradstrect's. 



GOG         YKAllf.OOK    OF    TIIK    DKPAKTMKNT    OF    AORICULTURE. 

Cotulitlon  <jf  (>til>t  rrap  of  UniUd  Stdtt'Xy  ISMC-l'jO.i. 

u u u 

0; 

5 
Year. OQ a Year. 

<n 

a Year. a 
1 3 

3 

^ 
V 
a 
3 3 

3 

bo 

3 a. 

9> 

a 
3 

>, 3 

bo 

3 

95.9 

—> 

88.8 

< 
oD 

1892  . . . 88.  5 

>-i 

< 

til 

•-» *-> 

< 

oa 

1886  ... . 87.4 90,9 87.2 86.2 78.9 1898... 98.0 

92.8 
U.l 

79.0 

18S7.... yi.o 85.  9 85.6 83.4 1893  . . . 88.9 
88.8 78.3 74.9 1899... 

88.7 

90.0 
90.8 

87.2 

1888.... 95.4 95. 2 91.7 87.2 1S94... 87.0 77.7 76.5 77.8 
1900  . . . 91.7 

85.  5 
8.5.0 

82.9 

mso.... 9.18 94.1 
9-2.  3 

90.0 
18y5  . . . 84.3 83.  2 84.5 86.0 1901  ... 85.3 

83.7 
73.6 72.1 

lS9a   K9.8 81.6 70.1 64.4 1S96  ... 
98.  8 

9(1.  3 77.3 
74.0 1902  . . . 90.6 92. 1 

89.4 
87.2 

1891.... 85.1 87.  G 89.5 90.7 1897  . . . 89.0 87.5 86,0 
84.6 

1903... 85.5 81.3 79.5 
75.7 

Acreagt',  prodactlun^  vahu\  ]}ricriif  exports,  etc.,  of  oats  of  tlic  IWded  Slates,  1SGG-1D03. 

Y'ear. 

1866... 
1867... 
1868... 
1869... 
1870... 
1871... 
1.S72... 
1S73... 
1S74... 
LH75... 
1S76... 
1877... 
1878... 
1S79. . . 
1880... 
1881... 
1882... 
1883... 
1SS4... 
1885... 
1S86... 
1887... 
1888. 

Acreui'o. 

Acres. 
8,^64,219 

10,746,416 
9, 665, 736 
9,461,441 
8, 792, 395 
8, 365, 809 
9, 000, 769 
9,751,700 

10,897,412 
11,915,075 
13,358,908 
12,826,118 
13,176,500 
12,683,500 
16, 187, 977 
16, 831,  600 
18, 494, 691 
20,321,962 
21,300,917 
22, 783,  63C 

23, 658, 47-i 
25, 920, 906 
26, 998, 282 

1889   ■  27.462,316 
1890      26,431,369 
1891. 
1892... 
1893... 
1894.., 
1895... 
J896.., 
1897. -, 
1898... 
1899... 
1900... 
1901... 
1902... 
1903... 

25,581,861 
27, 063, S35 
27,273,033 
27, 023, 5.53 

27,878.401' 27, 565,  985 
25, 730, 375 
25,777,110 
2t),  311, 380 
27, 364, 795 
28,541,476 
28, 6.53, 144 
27, 638, 126 

Av- 

erage 

yield 

per 

nero. 
Pro<lue- tioii. 

30. 2 
25. 9 

26.4 30. 5, 

28.1' 

30.61 

SO.  2 
27.  7 
22. 1 
29.  7 
21.0 
31.7 
31.4 
28. 7| 

25. 8 
24.7 

26. 41 
28.1 
27.4 

27. 6' 

26.  4 
2.5.4 
26.0 

27.4 
19.  8 

28.  i' 
2  L  4 

23.  ■! 24.  5 
29.6 
25.7 
27. 2 
28^4 
30.2 
29.6 
25. 8 
34.5 
28.4 

Bimhcls. 
21)8,111,077 
278, 698, 000 
254,960,800 
288,334.000 
217,277,400 
255,743,000 
271,747.(;oa 
270,310,000 
240,369,000 
3.54,317,500 
320, 884, 000 
406,394,000 
413,578,560 
363,761,820 
417, 885, 380 
416,481,000 
48.8,250,610 
571,302,400 
583, 628,  000 
629, 409, 000 
624,134,000 
6.')9,618,000 

701,735,000 
751,51.5,000 
.523,621,000 
738, 3W,  000 
661,035,000 
638,854,850 
662, 036, 928 
824, 413, 537 
707, 346, 440 
698,767,809 
730,  900,  643 
79(],  177, 713 
809,125,989 
736, 808, 724 
987, 842, 712 
784, 094, 199 

Av- 

erage 

farm 

price 

per 
bn.«h- 

el, 

Dec.l 

as. 
35.1 
44.5 
41.7 

88.0 
39.0 
36. 2 
29.  9 
34.  6 
47.1 

32. 0 32.4 
28.4 
24.  6 

33.1 
36. 0 
46.4 
37.5 
32.7 27.7 
28. 5 

29.8 
30.4 
27.8 
22.9 
42.4 

31.5 31.7 
29.  4 
32.4 
19.9 

18.7 

21 25.  o 
24.9 
25.8 
39.9 
30.7 

34.1 

Farm value, 

Dec.  1. 

Dollars. 

94,057,945 
123, 902,  .5.56 
106,355,976 
109,521,734 
96, 443, 637 

92,.591,3.'i9 81,303,518 
93,474,161 

113,133,934 
113,411,491 
103,841,896 
115,546,194 
101, 752. 468 
120,533,294 
1.50, 2 13,  .565 
193,198,970 
lvS2, 978,  022 
187, 040,  264 
161,528,470 
179,631,860 
186,137,930 
200, 699, 79C 
195,424,210 
171,781.008 
222,  048,  486 
232,  312, 267 
209,253,611 
187.576,092 
214,816,920 
163,  6.55,  068 
132,485.033 
147,974,719 
186, 405, 364 
198,167,975 
208, 669. 233 
293, 6.=>8, 777 
303,  584,  8.52 
267,661,665 

Chicago  oasli  price  per 
bushel.  No.  2. 

December. 

Low.  High 

as. 
36 
52 
43 
40 

37j 

30i 

23  i 

34 

51J 

29  J 

24| 

191 
32i 

291 

43^ 

34^ 

291 

— -B 

27 

251 

m 
25 
20 

39J 
311 
2H 

274 

28J 161 

16i 

21 
26 

22i 

21J 

42 

29i 

34i 

as. 
43 

57i 

49i 

44J 

41 
33 

25J 
40i 
544 

30  i 

344 

27 

201 

o6i 334 
46i 
414 

364 

25i 

29 

271 

30i 

26;- 

21 

33i 
31  i 

29,^ 

29^ 

174 18? 23^ 
27? 

23 

22? 

481 

32 
38 

May  of following 

year. 

Low.  High 

as. 59 

o6jf 464 
47i 

34J 

30 

44 

571 

281 

37i 

23 

24? 

294 

36i 

48? 
38? 

30? 344 

26i 

254 

324 
211 

24? 

451 

28! 

28? 

324 
274 

18 

16i 

26 
24 

21  i 

27^ 

41 
331 

as. 78 

62 
53 

51 

424 

34 

484 

64 
31 

45? 

27 

30 
34 
39 

565 

42? 

34i 

37 

291 
274 

38 

23? 

30 
54 

33  J 

•S2\ 

36 

30? 

193 

18? 

32 

27? 

234' 

3-1 

494 

38i 

Dome.stic 
exports, including 
oatmeal, 

ti«cal 

year.s  be- 

ginning 

July  l.a 

Import.s 

during 

tiacal 

years begin- 

ning 

July  l.a 

Bushels.  Bushels. 
825, 895  778, 198 
122, 5S1  780,  798 

481,8711  3-26,659 121,517  2,266,785 
147,572,  599,514 
262, 975  535, 250 
714,072  225,555 
812,873'  191,802 
504,  770  1,-500,010 

1,466,228,     121,. 547 2, 854, 128; 

3,715,479 
5, 452, 136 

766, 366| 

402, 9041 

41.597 
21,391 

13, 395 489, 576 

64,412 625, 690  1, 850, 983 
461,496 

3,274,622 
6, 203. 104 7,311,306 

1, 374, 635 573, 080 

1,191,471 1.5,107,238 

1,382,836 
10, 586, 644 
2, 700, 793 
6, 290, 229 
1,  708,  824 

15,156,618 
37, 725, 083 
73,  880,  307 

33, 534, 362 
45. 018, 857 
42, 268, 931 
13,277,612 

8, 381, 805 

815,017 121,069 

94,310 149,480 
139, 575 
123, 817 
131,501 

153. 232 
41,848 
47, 782 

49,  433 
31,  759 330, 318 
66, 602 

131,204 
25.  093 
28, 098 
54, 576 
32, 107 
38, 978 

150,065 

a  In  years  1866  to  1882,  inclusive,  oatmeal  is  not  included. 

Losses  on  Oats  by  Shrink. \ge. 

Exporiinents  witli  oats  indicate  that  the  ixrain,  after  having  passed  through  the 
sweating  process,  shrinks  but  little.  The  highest  shrinkage  observed  in  the  tests 
recorded  Avas  3.4  per  cent  during  a  period  of  about  7  months. 



HTA'lISTirS    OF    OATS. 

007 

Acrcmjc,  prothfctinn^  vdlnr,  ttml  tlislrilni(in)i  i>j  oals  of  I  lie  I'liUcd  Stdtrn  In  J.W.J,  inj  Slatrx, 

StiitcMiinl  Trrridirlcs. 

Mjiino   

N«'W  niuii]«hir<<  . .. 
Vrnnoiit   
Miissiichusotis   
KIiihIc  Island   
Connecticut   
Now  York   
New  JiTsoy   
Pcnnsylvunia   
Dolawaro   

Marylaml   
VivLrinia   

Nortli  ('an)Hna   
Soullj  Cnrolinn   
(foonria   
Fl()ri<1:i   
Alabama   

Mississippi   
Louisiana   
Toxfts   
Arkansas   
Tonnesseo   
West  Virginia   
Kentucky   

Ohio   '.   Michigan   
Indiana   
Illinois   
Wisconsin    
Minnesolu   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota   
Nortli  Dakota   
Montana   

Wyoming   
Colorado   
New  Mexico   
Arizona   
Utah   
Nevada    
Idaho   

Washington   
Oregon   
California   
Oklahoma   
Indian  Territory   

United  States.. 

Crop  of  1903. 

Acr««««. 

A  rrr«. 
IIO.OW 

12,  (M 7".»,  \VM 

C,  SI2 

1,C..^S 
l().2sa 

l,aii.:u.s r..5,7Sl 

1,20<.),  19l» •I,  «23 

SS,  340 
2m;,  f)29 
216.710 

250, 093 
:J:i.  227 

211.  9SG 

110,^74 
32, 137 

911, 806 
227,178 
169, 325 
84.758 

230,  862 

1,004,981 
970. 590 

1,207,283 
3, 703,  976 
2.  429,  538 
2,130,315 
3,  505, 581 

787,411 

992,  815 
2,014,463 

706,  104 
797, 263 
162,337 
37,  983 

137,942 
15,272 

1,816 

45,  4-20 6.205 
88,360 

158,626 
287.594 
165,  430 
307, 736 
214,636 

Prodiictlon. 

]lH»hcl». 

4,7:J8,222 
374.848 

3,o:«).<.:i5 216.891 

47,  4;« 
320.  830 

44.5K4.812 
1,620,037 

34,5H2,8(13 
107,071 
789,  804 

2,S.')(),  100 
2,470,491 
2, 849. 686 
3,  482.  865 
438,5% 

3.  396,  779 
1,655,610 

510,978 
32,475,613 
4,225,511 

3,132.512 
1,8:59,219 
4,610,326 

30,752,419 
29,  602.  995 
29, 457, 705 
98,  525,  762 

79.688,846 
68, 809, 174 
84,i;«,91t 
17,401,78;^ 
26,011,753 
59,426,65S 
27. 267, 194 

21,845,006 

7, 532. 437 
1,116,847 
4,593,469 

315,147 
61,468 

1,653,288 
177,463 

3.  666, 940 

7,598,185 
9,  720,  677 

5,  75{-),  964 8,124,230 
6,439,080 

Value. 

Jiolhus. 

2,132,200 179,927 

l,:;:53,479 
106,277 

21,315 144.374 
18,279.773 

696,616 
12,795,659 

42, 828 315,922 

1,225,  .543 
1,284,657 
1,681,315 
1,915,576 

263,158 

1,834,261 844,361 

2:55,  050 
14,289,270 

1,859,225 

1, 315,  655 
846,055 

1,902,  .5:54 11,070,871 
10,657,078 

9, 426, 466 
31,528,244 
27,094,208 
20,642,752 
24,398,844 
5, 568, 571 

7, 803,  526 
16,045,198 

7, 907,  486 

6,771,952 
2,636.353 5.58, 424 

1,883,322 213,991 

39, 325 810,111 
120. 675 

1,650,123 
2,887,310 
4,277,098 

3,108,761 
2, 762. 238 
2, 253, 678 

Stock  In  farnicrs'  hand- Man-h  I,  1901. 

Shipped  out 
«»f  county 

where 

grown. 

I ,  (ir,,H,  378 
101.209 
939,  497 
45,517 

12,333 
70.  r>K3 

20,063.165 615,611 

14,178,974 
28,909 189,  553 

798, 028 
395,  279 
284,969 

522, 430 

61,403 543, 485 

215,229 

86, 866 
6,170,366 
1,098,633 751,803 

680,  522 

1,392,098 
10,455,822 
10,065.018 

8,218,157 
34.484,017 
31,078,650 
26,147,486 
2-1,081,523 

5,916,606 
9,104.114 

20, 799, 330 
12,  .542,  909 

9,611,803 

3, 238,  948 
435,  .570 

1,6.53.649 
106, 996 
19,310 

611,717 

53, 239 
1,173,421 
2, 203.  474 

3,  102, 237 
633.  206 

2, 031 .  058 
2,704.414 

Per  end. 

;« 

27 
:;i 

21 

26 

22 

45 

:58 
41 
27 

24 
28 

16 
10 
15 
14 
10 
13 
17 
19 

26 

24 
37 
30 

34 
34 
28 

35 

39 
38 

31 

34 

35 
35 

46 
41 

43 

39 
36 
31 

30 

37 

30 

32 

29 

3.5 

11 

25 

42 

JJiiJihrh. 

91,764 

  30,':J66 

4,oi2,6:i;i 

48, 601 

1,729,143 

6.  124 102.675 

]99,.'»07 

1 '2:5,  .525 

f)6,9<)t 69,  (m? 

21.9:10 
3:;.  968 

16,  .5.56 
8,1 18, 903 25:?,  .531 

313, 251 

36, 785 
278, 420 

8,610.677 

7, 696,  779 
12, 666, 813 

60,100.715 
1.5,110.881 
22,018.936 
21 , 874, 825 
2,  43,6,  250 

4.682,116 
26, 147,  730 
8, 4.52,  830 
3.0.58,301 

2, 2.5'J,  731 
67,011 

1,378,041 
27,612 

6,447 
363,  723 

8,873 
1,356,768 
2,  .583,  383 

3, 693,  8.57 l,61].a50 

1,137.:592 
1,030,2.53 

27,6:i8,126  I     7.84,094,199 267,661,665       273,707,037 34.9 223, 9."9, 467 

O.VTS    AS    A    FoK.VCE    CuOP 

A  mixed  crop  of  oats  and  Canadian  field  peas  is  Avell  wortliy  of  a  place  on  every 

farm  ̂ vhere  sto<'k  is  kept.  Such  a  mixed  crop  is  n'commended  as  beinp:  vaUialde  for 
pasture,  for  cuttinfr  a,s  a  soiiinj;  cr*)p,  and,  when  mature,  for  hay.  When  planted  in 
succession  of  about  two  weeks,  the  Tn^t  plantinir  l)einjr  a.s  early  in  the  spring  as 
con«litionp  will  permit,  a  .succession  of  hii;hly  nutritious  foraire  is  produced  which  is 
greatly  relishe*!  by  stock. 

In  comparative  tests  ai  oats  an<l  ])eas.  f)at.s  barley  and  oats,  and  barley,  the  aver- 

a<ie  yield.s  were  n«\arly  12,  8,  7.5,  and  (5.5  ton.s  per  acre,  resp«'ctively.  The  estimated 
value  of  the  foo<l  constitticnts  })er  acre,  calculated  on  the  dry  matter,  i.s  given  as 

Sa*^.!!  f<tr  oats  and  p'-as,  .^57.1H»  for  oats  alone,  ̂ 43.30  for  oat.s  and  barley,  and  ̂ 31.99 
for  barley  alone. 
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Average  yield  per  acre  of  oats  in  the  United  States,  ISO4-IOOS,  hy  States. 

States  and  Territories, 

Maine   
New  Hampshire 
Vermont   
Massaehusetts  . . 
Rhoile  Island ... 
Connecticut   
New  York   
New  Jersey   
Pennsylvania... 
Delaware   
Maryland   
VirKinia    
North  Carolina  . 
South  Carolina.. 
Georgia   
Florida   
Alabama   
Mississii)pi   
Louisiana   
Texas   
Arkansas   
Tennessee   
West  Virginia... 
Kentucky   
Ohio   
Michigan   
Indiana   
Illinois   
Wisconsin   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota   
North  Dakota..., 
Montana   
Wyoming   , 
Colorado   
New  Mexico   
Arizona   
Utah   
Nevada    
Idaho   
Washington   
Oregon   
California   
Oklahoma   
Indian  Territory 

1894. 

Bush. 
33.5 
31.1 
32.  9 
31.9 

30.0 
25.8 
22. 1 

28.4 22.3 

19.0 
21.4 
12.0 
10.9 
12.0 
13.4 
11.8 13,2 

13.0 
22.3 
32.  7 
18.5 
14.6 
18.5 
21.0 

30.3 
26.1 

32.  3 
36.1 
32.9 
28.1 
25.6 
23.3 
17.9 
12.6 

7,6 
25,9 
40.1 
30.4 
13.5 35.0 

33.0 

38.5 
36.5 26.7 
35.6 

General  average 

1895. 

Bush. 
40.1 

36.9 
43.8 
36.0 
32.4 
31.9 

31.7 
35.5 
31.7 

19.1 
26. 2 
17.7 

15.1 
15.2 
14.5 

10.2 14.9 
15.7 
15.0 
20.7 
25.4 
22.5 
23.4 
26.2 
31.7 
23.9 
22.9 
24.4 

33.8 
39.9 
46.2 
27.7 
17.9 
23.8 
25.3 

32.1 
35.8 41.0 

34.3 
39.9 

33.8 

35.2 
40.3 
28.8 
28.1 

21.5 29.6 

^_V_- 

1896, 

Bush. 
40.0 
38.0 

40.5 36.0 

30.0 
29.0 

33.0 
34.0 
31.0 
29.0 

24.0 
18.5 
12. 0 
11.0 
12.0 

12. 0 14.0 

13.0 
10.0 
20.0 16.0 

16.5 24.0 
21.0 

31.0 
30.0 
29.0 28.0 

S3. 4 33.0 

27.6 
18.0 
13.0 
19.0 
27.5 
22.0 
47.0 

32.0 28.0 
27.0 

38.0 

42.0 
36.0 
21.0 

31.0 

25.7 

1897. 

Bush. 
31.0 
36.0 
33.0 
32.0 

32.0 
29.0 
31.0 
25.0 

28.2 
22.0 
24.0 
12.0 

13.0 
15.5 
14.0 
9.0 

13.0 
14.0 
18.0 25.0 
17.0 

10.0 
20.0 
18.0 

32.0 
26.0 

30.2 32.0 
34.0 
26.0 
30.0 

22.0 24.0 

31.0 22.0 
23.0 
42.0 

35.0 

31.0 35.5 

35.0 

36.3 48.0 

32.0 
18.0 

27.2 

1898. 

Bush. 
36.0 
33.0 
38.0 
32.0 
27.0 

28.2 
27.5 

19.6 23.3 
22.0 
19.5 

16.1 14.3 

17.2 16.6 
15.4 
16.8 

18.5 

18.1 29.7 
22. 8 18.7 
19.5 

22.4 
30.9 32. 8 
29.2 
29.0 

36.1 36.3 

31.0 
17.0 18.0 
32.1 
26.8 

30.7 40.6 

31.2 
35.8 
38.8 

39.7 

43.6 
41.9 

27.0 
33.0 

28.4 

1899, 

Bush. 
35.0 35.0 

37.0 

33.0 26. 0 

28.0 31.0 
21.0 

33.0 20.0 

•23.0 

14.0 

12.0 
12,0 
9.0 
9.0 10.0 

10.0 

18.0 
25.0 
19.0 
14.0 
23.0 

18.0 
36.0 

34.0 32. 0 

38.0 
36.0 

32.0 
33.0 
26.0 

29.0 30.0 
26.0 

30.0 
38.0 30.0 
27.0 

24.0 
34.0 

34.0 
37.0 
30.0 
31.0 

30.2 

1900, 

Bush. 

37.  5 32.  6 34.9 

36.8 30.9 

31.0 27.9 

29.  6 
31.1 21.0 
24.0 

14.8 13.9 
15.5 

15.0 
11.3 
14.4 
14.0 
18.0 

38.0 
22. 2 

16.6 21.0 
21.3 

38.0 
36.7 32.7 
38.0 
32.0 
25.2 34.0 

27.4 
31.6 
21.8 

21.5 
10.3 

39.0 
34.2 
32.8 

30.1 

35.9 

36.6 
34.4 
18.,5 

24.6 

1901. 

Bush. 
36.0 
29.5 
33.0 
31.0 

29.4 28.7 

21.6 
16.0 18.9 

18.6 
18.8 14.9 

14.4 15.8 

14.8 13.1 14.5 

16.2 
13, 

16, 
12, 
17, 
18, 19.7 

31.5 29.0 
28.6 
28.2 29.1 

32.1 
29.8 
11.2 18.6 
19.8 
28.8 
32.6 
42.0 
41.0 

33.8 31.6 
35.0 

33.0 
43.0 38.3 
47.5 31.5 

30.4 20.7 

25,0 

29.6 25.8 

1902, 

Bush. 
39.0 36.0 

40.0 
32.2 

36.2 34.5 
40.0 
32.  2 

36.5 22.6 
26.7 
17.6 12.7 

13.1 
11.1 13.6 

10.9 15.4 
15.2 

23.2 20.0 

17.3 28.  6 

22.  2 
4l!i 39.9 

35.4 
37.7 39.9 
39.0 
30.7 

32.5 
33.5 
34.6 
34.8 
38.4 41.9 

36.0 26.  8 

19.1 31.7 

35.5 
34.8 
42.1 

46.2 
28.7 

30.5 
47.8 

32.6 

34.5 

1903. 

Bush. 

39.5 31.1 38.2 

31.7 28.1 
31.2 
34.0 
25.4 

28.0 
22.  2 20.6 

13.8 11,4 

14.0 
13.6 13.2 

16.8 
15.0 15.9 

35.6 

IS.  6 IS.  6 21.7 
20.1 

30.6 
30.5 24.4 

26.6 
32.8 
32.3 24.0 
22.1 
26.2 
29.5 

38.6 27.4 
46.4 29.4 

33.3 22.6 
35.5 
36.4 28.6 

41.5 47.9 
33.8 

34.8 26.4 

30.0 
28.4 

Average  yield  uf  oats  in  certain  countries,  in  biisJiels  j)er  acre,  1S94-1002. 

Year. United 
States, 

Russia. 

Ger- 

many. Austria. Hungary. France. United 

Kingdom. 

1894   24.5 
29.6 
25.7 

27.2 28.4 

30.2 29.6 
25.8 
34.6 

21.7 
19.9 

19.2 15.7 

16.6 
23.6 

19.5 
14.0 
21.6 

46.8 

4*.  2 41.8 

39.9 47.1 
48.0 
48.0 
44.5 

50.2 

25.9 

26.2 

23.1 21.5 
27.3 

30.2 25.2 25.6 
27.6 

(ft) 30.1 
29.6 

31.4 24.3 

30.2 33.3 28.1 
28.1 

33.6 

(") 27.2 27.5 
27.0 23.1 
29.0 

27.8 25.7 

23.5 29.2 

(«) 

43  7 1895 

39  5 
1896   

39  2 
1897   

40  1 1898   
43  6 1899   
41.8 

1900   
41.2 

1901   
40.6 

1S02   
45.9 

Average   28,4 19.1 45.  5 
25.8 29.9 

26.7 
41.7 

n  Winchester  bushels. ^  Bushels  of  32  pounds. 
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Average  value  jirr  (tm-  of  ontn  in  the  Viiiled  States,  based  xijton  farm  value  December  /, 
I6'9.hl003,  hij  States. 

suites  and  Territories. 

MiUno   
New  Iliinipsliire 
VerniDiil   
MjissiH'Imsfits  .. 
Rhode  Islninl  ... 
Coimccticut   
Now  Ymk   
New  Jersey   
rennsylvaiiiii... 
Delaware   
Marylaiul   
Virginia    
Nortli  Carolina  . 
South  Carolina. . 
Geor>,Ma   
Florida   
Alabama   
Mississii)pi   
Louisiana   
Texas   
Arkansas   
Tennessee   
West  Virj^inia   
Kentucky   
Ohio   
Michigan   
Indiana   
Illinois   
Wisconsin   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota   
North  Dakota   
Montana   
Wyoming   
Colorado   
New  ̂ Mexico   
Arizona   
Utah   
Nevada   
Idaho   
Washington   
Oregon   
California   
Oklahoma   
Indiau  Territory. 

18M. 

SH. U). 

U\. 
la. u. 
11. 

10. 8. 
fi. 

8. 
4. 

■1. 

6. 
f). 

7. 
r.. 

G. 10. 12. 

7. 5. 

7. 
7. 

9. 

8. 

9. 10. 
9. 8. 

7. G. 
6. 
4. 
2. 

7. 
12. 
14. 6. 

17. 

11.22 

General  average        7.95 

1895. 

813.  f)3 12.92 
14.37 
12.  24 
12.  G4 

9.  8.) 8.88 
10. 29 

8.  M 
fi.  Tvl 

7.07 
5.31 
5.74 

7.45 
G.G7 
G.G3 

C.2G 
6.12 
5.40 

5.3.8 
8.13 
G.08 
7.49 

6.81 
6.97 
5.60 

4. 58 4.15 

6.08 5.59 

6.47 

4.<9 
3.04 3.33 
4.35 
5.  It 

15.75 
15.99 

9.  GO 
17.96 

10.14 

10.21 

11.28 
7.7^ 

10.96 

6.87 

UM. 

S12.40 i;{.:u) 

12.56 
12.  GO 
9.30 8.  99 

H.M 

9.52 
7.43 
6.09 
5.62 

4.81 4.20 

6.28 
4.92 
6.  36 
6.74 
5.72 3.40 

6.80 
4.96 

4.29 

6.72 
6.04 
6.27 
5.70 

4.64 
4.20 

5.95 
4.95 

3.30 
3.0G 
2.08 
2.09 

3.58 
3.96 14.  57 

16.96 
8.40 

10.80 

14.(2 

12.  CO 
14.40 
6.93 

13.6-1 

4.81 

1897. 

$9.92 13.  TO 

10.56 10.56 

10.88 

9.  8G 
8.37 

7.50 
7.61 5.06 

6.24 

3.48 4.81 

6.  9S 
6.88 
4.77 

5.59 

6.16 
G.84 
6.75 
5.61 
2.80 

6.00 
4,86 
6.40 
6.93 
6.74 

5.76 
6.46 

4.94 
4.80 

4.18 4.32 

4.65 
3.96 
5.98 

13.86 
12.25 

10. 88 
14.56 

1V.)S. 

11.55 

11.62 
16.80 
11.20 

8.82 

812.24 
12.54 
1 ;{.;«) 

11.8-1 
9.99 

10. 15 
8. 5.S 
6.08 6. 99 
6.  GO 

6. 65 4.67 
5.29 

7.  74 
7.97 

8.32 

6.89 
7.77 
6.88 
8.32 

6.61 
6.24 5.85 

6.05 
7.42 8.86 

6.72 
6.67 8.66 

7.62 
8.16 

3.91 

3.96 

6.42 
5.63 

7.98 
14.  21 
12.  48 
14.68 

15.91 

15.09 

15.70 

16.  76 
10.80 
16.50 

,23 

1893. 

313.30 i:{.(;5 
13.69 
12.51 

9.  62 

10.  -m; 
10. 23 
7.  92 

9.57 5.00 

6.90 

4.  62 
4.92 5.  64 

4.32 
4.50 
4.30 

5.00 

7.20 
7.50 
6.46 

4.48 
8.05 
6.76 

9.  CO 
9.62 
7.36 
8.36 

8.28 
7.01 6.27 

6.00 
6.38 

6.60 
6.98 

8.10 
14.82 
12.00 
11.34 
10.66 

13.60 

1900. 

12.  92 

14.06 
12.  SO 14.57 

814.25 
I2.:i9 
12.56 

13.98 
11 .  74 

10.  85 8. 93 

9.18 9.  33 

5.  65 
6.34 
6.44 
7.20 

11.40 

7.77 5.81 

7.14 

7.36, 

G.05 
6.80 
6.30 
7.27 
5.23 

5.16 3.^0 
16.38 

16.07 
14.10 
14. 45 

15.80 

14.64 13.76 

7.  .59 11. 32 

1901. 

817.60 15.  :n 
16.50 
17.05 
15.88 
15.50 10.37 

7.  52 

8.50 
8.  33 

7.71 6.  26 

7. 
9. 

9. 

9. 

,34 
,80 
,92 
,43 

9.28 
9.58 8.04 

9.78 7.01 

7.87 8.04 

8.08 
12.28 
11.89 

10.87 
11.28 
11.35 
10.91 
10.73 

4.82 8.00 
7.33 

9.79 10.76 
15.12 

19.68 16.90 
18.96 
21.00 
16.  83 

30.10 
16.85 16.63 
10.71 
13.  38 

10.35 11.50 

1902. 

817.65 

15.40 
17.20 

14.49 
15.57 
14.14 
14.  40 
12.56 
12.  41 
9.49 

10. 15 
7 
6 
7 
5 
8 
6 
7 
7 

11.37 8.20 

7.27 
11.73 

7.90 13. 15 
13.17 

9.91 
10.56 
11.97 10.53 

7.67 
9.10 

10. 05 
8.65 

10.09 10.37 
15.08 
18.00 
13.67 
12.99 
23.  78 

16. 68 24.36 

20.21 
22.64 

11.77 

15.55 16.25 
12.06 

1903. 

817.77 14. 9< 

16.81 

15.  :>:i 

12.  G.» M.Ui V.'..<Ji 10.  92 

10.  58 H.HH 

8.24 
6.9» 5.  93 
8.26 

7.4H 
7.92 
8.  .53 

7. 6.1 7.31 
15.  (i2 
8.18 

7.77 
9.98. 
8.  24. 

11.02 
10.98 

7.81 8.5] 
11.15 

9.  69 6.96 

7.  or 

7.  .^6 

7.97 
11.19 8.49 

16.24 14.70 

13.6.> 
14.01 
21.65 

17.84 
19.45 
18.  6S 

18.  2G 
14.87 
18.79 

8.98 10.50 

7.52 7.63 
10.29 10.60 9.68 

Control  of  Smut  ix  0.\ts. 

Smut  in  oats  was  so  de?tmctivo  to  that  crop  in  the  XorlliwoFt  n,  feT\'  years  r.po  tliat 
eomc  of  thcf^iifferens  from  its  ravat^cs  uere  inchncd  to  fIiv(Mlp^ro^^i^^;oat.salto}J:ether- 

But  a  new  and  powerful  disinfectant  liad  been  introduced.  Thi.>j  wa.s  fonnaldehydo, 
a  derivative  of  wood  alcohol.  It  was  found  ahnost  at  once  that  formaldehyde  would 
kill  many  forms  of  microscopic  animal  and  vegetable  growth.  Thi.s  suggested  its 
application  for  freeing  cereids  from  smut  fungi.  Experiments  were  made  at  the 

North  Dakota  Kxperiment Station,  which  demonstrated  that  formal<lcliy<lo  Mas  a  very 

satisfactory  reme<ly  for  smut  in  f»ats.  The  spread  of  th<'  infuruiation  that  relief  had 

been  found  was  very  rajtid,  and  thousands  of  farmers  immediately  avaik-d  themselvea 

of  it.  In  the  Dakota-^,  Minnesota,  an<l  Wisconsin  the  total  .'^aving  was  over  i?r>,otX),O00, 
an<l  ])robably  more  than  thirty  lhousan<l  familie-i  wen^  directly  benefited. 

Thi.s  is  a  vahiable  proof  <^f  the  ready  avaihd)ility  of  successfid  new  methods  of  culti- 

vation and  croj)  protection  under  the  cxititiug  system  of  publishing  the  results  of 
investigation  and  exi)eriment. 

3  Aiooa- 

-39 
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Aiet'uye  Jur.'H  pnce  oj'  uula  per  busJiel  in  the  United  Slalcii  Dccemhi  r  7,  li.U4  I'JiJJ,  iy  Slates, 

States  and  Territories. 1894. 1895. 1896. 1897. 
1898. 1899. 1900. 1901. 1902. iQca. 

Maiuo   
Cent*. 

44 

49 

51 
43 
47 
43 
39 

38 38 
35 
39 37 
44 
53 

51 
61 

51 
47 
47 
39 

40 35 
39 

36 
31 

34 30 
29 30 
30 

28 29 

31 36 

35 29 
31 

48 46 

50 

Cents. 
31 

35 33 

34 

39 

31 
28 29 
27 
29 

27 30 
38 49 

46 
65 

42 

39 
36 
26 

32 27 
32 
26 
22 
23 20 

17 

18 14 
14 
18 
17 

14 

17 
16 
44 
39 28 

45 

Cents. 

31 
36 
31 

35 
31 
31 26 

28 

24 
21 

23 

26 
35 48 

41 53 

41 44 

34 
84 
31 26 
28 
24 
17 
19 
16 
15 17 

15 12 
17 
16 

11 13 

18 
31 
53 
30 40 

Cents. 

32 
38 
32 
33 
34 
34 
27 

30 

27 

23 
26 
29 
37 

45 
42 

53 

43 

44 

38 

27 

33 
28 
30 
27 
20 

23 19 

18 19 
19 16 
19 
18 
15 
18 

26 

33 
35 

32 

41 

Cents. 

34 

88 

35 
37 
37 

36 
31 
31 

30 
30 
29 
29 
37 

45 
48 

41 

42 

38 

28 
29 
28 

80 
27 
24 
27 
23 

23 
24 
21 
24 
23 
22 
20 
21 
26 

35 
40 

41 
41 

Cents. 

3.S 

39 
37 

38 
37 
37 
33 
33 
29 
25 
30 

33 
41 
47 

48 
50 
43 
50 

40 
30 
34 

32 
35 

32 

25 
28 
23 
22 
23 
22 
19 

24 
22 
22 
23 
27 
39 

40 
42 
44 

Cents. 

38 
38 

36 
38 
38 
35 
32 
31 

30 
30 

31 

37 
45 

48 
49 
50 

44 
46 

40 
30 

35 

35 

34 
31 
26 

26 
23 
23 

23 

24 
20 

23 
23 
24 
24 

32 
42 
47 
43 
48 

Cents. 

50 

62 

50 
55 
54 
51 
48 
47 

45 
45 
41 
42 

61 
62 

67 

72 

64 
63 

60 

60 
57 

45 

43 

41 

39 
41 

38 
40 
39 

34 
36 

43 

43 
37 

34 

33 

36 

48 
50 
60 

60 

51 

70 
44 
35 
34 
44 
50 

46 

Cents. 
45 
44 

43 

45 

43 

41 

36 

39 

34 
42 
38 

42 

51 

59 

53 

61 

55 

51 

50 
49 
41 
42 
41 
36 
32 
33 

28 
28 

30 
27 
25 

28 

30 

25 

29 
27 
36 

50 
51 

68 
75 

47 

70 

48 

49 

41 

51 
34 
37 

Cent*. 

45 

New  Htiiii[)shiro   48 
Verniout       

44 

Mussiieliustetts   49 
Rhode  Island   

45 

Connecticut   45 
New  York   

41 

New  J efsev   43 
Pennsylvania   37 
Delaware   

40 

Maryland   40 

Virg'inia   
43 

North  Carolina   52 
Si>iith  Carolina   59 

Ooorufia           

55 
Flori^la   ■   

60 

61 

Missi-sippi   

51 

Louisiana   

46 

Texas   
Arkansas   

44 

44 

Tennessee   42 

West  \'irginia   

46 

Kentucky   

41 

Ohio   

36 
Mi('hifi:an   36 
Indiana   

32 

Illinois   

32 

\Visct)nsin   

34 

Minnesota   30 
Iowa   29 
Missouri   

32 

Kansas   

30 

Nebraska   27 
South  Dakota   29 
North  Dakota   31 
Montana   

35 
Wyoming'   

50 
Colorado   

41 

New  Mexico   62 
Arizona                                .  .. 

61 

Utah   
Nevada 

31 30 39 33 38 

40 

44 

49 
68 

Idaho   
32 
31 28 
44 

29 
28 27 
39 

30 40 

33 
44 

32 
35 
35 
49 

36 
40 
40 
50 

38 
38 
41 
47 

40 

40 
41 

46 

45 

Washington   

38 

Orej^on   

44 
54 

Oklahonui                     ... 34 

Indian  Territory   

1  
 

35 

General  average   32.4 19.9 18.7 21.2 25.5 24.9 25.8 39.9 

80.7 34.1 

Transportation  ratci,  average  for  oats  in  sacks,  in  cents  per  100  pounds,  St.  Louis  to  New 
Orleans,  by  river. 

1SS3    17.75 
1881    14.  00 
ISSJ    15.00 
1880    16.00 
1887    18.25 
1888    15.00 
18^9    17.93 

1890   15.66 
1891    16.28 
1892   16.87 
1893   17.54 
1894    17.14 
1895    13.00 
189G   14.54 

1897    10.  S3 
1898    10.00 
1899    10.  GO 
1900    10.00 
1901    10.00 
1902    10.00 
1903    10.  00 



STATISTICS    OF    0\T8. 

('.11 

>-1 

53 

'^ 

*- 

S  ̂?  5  '4  '^  $  '<55  ?f  lA  t\'^       S  Ti  f,%'z\  ̂^  ̂  S  ?l  gI;S  ? 

i;jia       S^:^$^^^.V:.US',A^       aVi^'^. 

\^'k''% 

^s^^I^s^s'IgRS     8??^§?i^gv^s^s6     a?^?iai>?isri8^ss a 

^•s^^i'^S5^r'?5sl?^     ^is^Is^??^^?!^     WS^?i?^si^^?;?i a 
CO  1 C  T  I  CI  ci  ?■  I  -M  -.  I  t  I  "M  :  I  T I 

ei  w  CJ  c-4  c^i  c-i  c-i  1-1  7^  ?i  c^  ?*  N  < 

o bo 
C3 

O 

o 

.£  04  c-i  CO  CO  cc  cs  c^  c>»  csi  (M  cc  :o  eo  CO  C<3  CO  CO  'M  C^l  CI  c-i  C-l  C4  (N 

■*t*-^*^t*  e^ 
4S  >•  M  CI  55  ?l  M  C-l  6«  (N  <M  CJ  ?>1  Cl  C^  Cl  C^l  Ol  C4  C-l  C<  CJ  CI  CI  CI 

CI  C4  C4  C^l  C-l  I 

r— wvuvMi^rVvH^  — Iv— *oi 

42  CI  C 1  C^l  C4  C^l  C-l  C  I  C I  C-l  7^  CI  C4 e C^  C4  C-t  C>l  Ci  C^  T-l  r-l  C4  CI  C-l  CH 

eoco-^icco«o-^c^cicicic< 
CI  Cl  C»  C^  CI  CI  CI  CI  CI  CI  CI  c^ 

CICICOCO^^*— *'-^^-<--4^^<— *^^ C-l  C-l  Ci  M  01  CI  CI  CI  CI  C»  CI  CI 

-jTfiot-oQOJiOcoi-ic^cocooo  Qoocao5>t^r»c>ii-ic^'viOio  >o>oio-or»<-^ic»-iciece<3'j« 
2  c^  oi  c^  c5  oi  oi  CI  c^  w  es  c>i  C4  C4  ci  ci  c^  ci  oi  ci  cj  o  ci  ci  ci  c»  ci  c5  c<  ?i  ci  ci  ci  C4  ci  ̂ i  ̂ i 

'A 

^•oococjiOoeoc<eo«oooc<ic4 ^cicococoeocosococ^ciooco coiriTfeocOi-ii-HaiaDOxsJCi 
CO  CO  CO  CO  ec  to  CO  c-i  CI  CI  ci  CI 

OsS^OJCJCCOlOCt^tO'COO* 
C4  CI  C4  d  Cl  C4  C^  C-l  C^  CI  c»  c* 

cococococieMCjficicic-ic^ CI  CI  CJ  C-l  CI  CI  CI  CI  CI  CJ  Ci  c« 

^*  X  C5  o  S4  c!  i~  lb  -o  1ft  >r5  o>  o 
ScJC^cocieoc^ic^cic^i'Mcico 

Oi  04  00  t^  «  :c  tc  I."  -r  iC  lO  o C<  CI  C4  CM  C<  CM  C<  CI  :  I  CJ  C^  N 

§ 

?5 
•: ."-'  —  3"—  =  "- •-)  —  ̂ .  ■<*'■.  —,  — . 

^  S  9  =  a -SS  «S  a    i:  3-  : 

< :/.  c  x.  s   — .  ;i,  ̂ .  < ; 



612 YEARBOOK    OF    THE    DEPARTMENT    OF    AC}KICULTUKE. 

O  Ch 

o bo 

o 

^ 

J^ 

ed 
>! 

C 
a H 
O 

,1. 

C3 e^ 

J o 

^A 

s 

•OOOOSi-iC^J'-iOOO^OCC.-l 

4SCJeocscoeoco-^oeOT:"7'iiO 

M  CO  CO  lO  CO  CO  ■<r  -^ 

.  «0  o  i^  i^  c?>  CO  o  1^  t^  t^  CO  ;0 

^c^c^c~ic^cs(NeoeococOTr-T< e 

-^  ift  -r  CO  lO  O  1^  <0  OO  1^  O  iQ 
eococococO'vcocoeocoeoeQ 

Ti<COTI<Tl«T-iCS£OC^tC^ICMCSCO  cocococococococococococo 

•t^00C0OO05i-i0500O«000 

42c^J^c^coco'>j'«rcoco-<i<"«i<-«r 
■^^(■^^■^■^lOiOiOCOCOCOCO eococococoTp-«i<coT:<eocoeo 

■vcs-^coTTCOi-ieOi-iO'ioiM 
^T'^'^^J'TT'^iOCOCOCOOOCO 

42s^c^<MC^cO(NcococoeO'^T}i 
■.j<-»ji-«j<-«Ti-<3<-^ice'0c^ieoc^co  cococococo-^'^coeooococo 

^SfM'NlMC^CMCSC^tCOOOCOCO'"!" s 

•I^OOOOC»lMO(MOOOOC»«00 
^iM(N(N<McocO'>rcococO"<riO 

•lOoi^ooooi-ii^ocoor^ 
^e^c^cscMcoo<coeococo-T-^ 

Pi 

42<^^|^^!^^cocococococooo■^■v Ti<TrTp-<3<Tj<Tj<iccoc^C403eo "O 

jd 

<y 
tjO 

« H i 

c^~
 

t»^ 

O 3 

•CCOOOOI(MCOOOOOOOC^IOT 
J2CJcocococococococ5eo"^-<j' 

  ^.L^Lh 

g  ty  ̂   ex^  5  3  3  g-  o  o  o) 

S3  b  C 

g  a,  ̂   c.^  3  3  :=  g-  o  o  0) 

t-  o3  ̂  

■a^ 



STATISTICS    OK    BAKLKY. G13 

Moudibj  arrrafjr  jtriccH  of  oats  in  Cliirofjo.^ 

[Ci'lits  JxT  IiiisIk  i  ] 

Month. 

January   
Fobnmry   
MhtcIi   , 
April   , 
May   , 
Juno   
July   
August   , 
Boptonibcr   
OotobtT   
Novonilirr   
Dci'iMubcr   

Yearly  average 

1892.    1893.    1891.    189.^    189G.    1897.    1898.    1899.    1900.    1901.    1902.    1903. 
29} 

29i 
2Si 
20  J 

81 

311 
81  { 32 1 

.V,| 

301 

31  i 

301 

SOI 

31 

80J 

•2'Jn 

27|ll 
80  i 29  J 

2<>,'o 

2;?i 
2"! 

2H| 28i 

28i 

28  J 
2H| 

30  ,V. 

82 

3»I 

42 
3X,'., 30  2 29A 

28  i 
29  { 

29i 

2«I 
281 

2'.»J 
29  ̂  

29,»„ 

28A 

28j 

20} 

191 IHi 

18i 
HA 

311 

2-li 

IRi 

19fS 19l 

I'Ji 

mi 

If.} 

lOJ 17} 

16 

171 
ISA 

101 

Ifij 
17| 

17  
j 

l«i 
17A 

ISA 19  
8 

!«} 
201 22A 

221 

25  J 
261  il 

28,', 

29 

28J 
231 
21  i 

21  fo 

28i 

26 

26} 

18i 24i 

27 

27  J 
2r,i 

2(1 1  a 

2r)j 

22,^« 

20  J 

221 

22J 
23; 

22| 
24i 

221 

28| 

21} 

22i 

21 

2:u 

21iil 

2Hi 

22 

221 

22J 

22J 

2>ii! 

2.')  J 

20  i 29/fl 
27} 

331 

3.-)  I 

35A 

36 1 

40i 
45i 

32 

37^, 

-12  A 

831 

84} 421 
42} 

32  jl 

88}5 

42J 
4r,; 

48  J 

'6'Ji 

48 

3'Ji 

28 

3r,^ 

2GU 

3f.| 
2H 

36J 28J 

35} 

30} 

3Ci 

3511 

oTliis  tabic  exhibits  average  cash  prices  for  the  past  twelve  years.  The  monthly  prices  arc  Ihcmcrna 
between  tiie  lowest  and  highest  i>riees  lor  each  niontli,  unci  the  yearly  prices  are  the  averages  of  the 
monthly  uveraged. 

BARLKY. 

Barley  crop  of  the  coiuitrles  named,  lSDD-1003. 

Country. 

United  States   

Ontario   
Manitoba   
Rest  of  Canada   

Total  Canada   

Mexico   

Total  North  America.. 

Great  Britain   
Ireland   

Total  United  Kingdom 

Sweden    
Denmark   
Netherlands   
Belgium   
France    
Spain   
Italy   
Germany   

Austria'   Hungary   
Croatia-Slavonia   

Total  Austria-Hungary 

Roumania   
Bulgaria   

Rus.«ia  proper   
Polan<l   
Nortli  Caucasus   

Total  Russia  in  Kurof.e 

Total  Europe   

Siberia   
Central  Asia   

Total  Russia  in  Asia. .. 

1899. 

Bushels. 
73,  3S2, 000 

15,298,000 
5,  519,  000 
2, 950, 000 

23, 797,  000 

10, 735, 000 

1900. 

Bushels. 

58, 926, 090 

1901. 

Bushels. 
109, 933, 000 

1902. 

•  Bushels. 

134,954,000 

17,443,000 

3, 032, 000 
2, 600, 000 

17, 289, 000 

6, 742, 000 
3, 500, 000 

22, 580, 000 

12,222,000 

4,000,000 

22,975,000    27,531,000  |   38,802,000 

10, 529, 000 7, 727, 000 6, 045, 000 

68, 850, 000 

7,024,000 

75,874,000 

11,091,000 
21,694,000 

3,971,000 

3, 902,  000 
45, 306, 000 
53, 428, 000 

8,000,000 
137,048,000 

64,278,000 
6,  485, 000 

70, 7G3, COO 

14,786,000 
22, 826, 000 
4,584,000 

4, 75-1, 000 
40, 847, 000 
55, 000,  000 

7,000,000 
137, 8S9, 000 

63, 033,  000 
6, 808,  000 

68,500,000 

8, 273,  000 

69,841,000 76, 803, 000 

13, 368, 000 
22, 28;^,  000 

3,700,000 
4,650,000 

38, 857, 000 
60, 000, 000 

8,000,000 152,537,000 

12, 98.8, 000 
23, 287, 000 

4, 593, 000 

4,974,000 
41,948,000 

02,  COO,  000 
6, 000,  COO 

142, 392, 000 

73, 226, 000 
01,587,000 
2, 735,  000 

137,  5-18,  OCO 

4, 543, 000 
6, 050, 000 

179, 85(1,  000 
20, 090, 000 
18,144,000 

218,  WW,  000 

727, 739, 000 

5. 9')5. 000 
2,870,000 

8.82.5.000 

61,480.000 

53,877,000 

2, 902,  000 

67,091.000 
50.071,000 

3,051,000 

73, 7RS,  000 

62, 3.'.0, 000 
3. 259, 000 

14,618.000 
10,000.000 

24,222,000 

9,500,000 

24,671,000 
11,000,000 

187,230,000 
18.415.000 
27,105.000 

189, 43.1, 000 
20, 640. 01K> 
25, 6a5. 000 

27-«.899.000 

22,18.\000 
as,  530. 000 

1903. 

Bushels. 
131,801,000 

25,147,000 

8, 982, 000 
4, 600, 000 

38,  029, 000 

9,000,000 

107,914,000    92,430,000  |  145,191,000  |  179,801,000  |   179,490,000 

61,^18,000 

6, 076, 000 

67,424,000 

14,653,000 
23,  000. 000 

4,  300, 000 

4,500,000 
47, 3.58. 000 
60.000,000 
8.000,000 

152, 653, 000 

73,873,000 
64,577,000 

3,494,000 

118,259,000   120,213,000  I  139,397,000    141,944,000 

29. 716. 000 
10,013,000 

289. 699. 000 

20,819.000 
39,  980, 000 

232,7.50,000  |  235,700.000  |  332,614,000    a50.498.000 

734,076,000   7C2.981.000  I  882,727,000    914,a')9,000 

2, 969. 000 
1,262,000 

2.003.000 
2,154,000 

2, 628. 000 
3.008,000 

4,231,000 4.167,000 5, 636, 000 

6,972,000 

6, 972. 000 
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Jkirlt'i/  croj)  of  lite  countries  lumtcd,  isyj-liHjS — C'oiitinuc<l. 

Country. 1890. 1900. 1901. 1902. 
1903. 

Japiiii   
Bushels. 

76, 855, 000 

Bushels. 

82,697,000 
Bushels. 
83, 352, 000 

Bushels. 

74,321,000 
Bushels. 

82,<MXi,(XiO 

Total  Asia   85, 680, 000 86, 928,  000 87, 509, 000 79. 957, 000 

47, 906.  000 
11,000,000 800,000 

1 

Algeria   33, 08S,  000 

7,000,IX)0 857,  000 

35, 000, 0<J0 

7, 000,  000 800, 000 

35,  000,  000 

8,  000,  000 700,000 

46,UUU,OUU 
Tuni.s   11,000,000 
Cape  Colony   700,000 

Total  Africa   40, 945,  000 42, 800, 000 43, 700, 000 59, 706, 000 57, 700, 000 

West  Australia   
30,  000 241,000 
36, 000 
66,000 

1,148,000 190, 000 

1,731,000 

58,000 
195,  000 
122,000 
138,000 

1,512,000 
70,000 

1,635,000 

30,000 218,000 
131,000 
117,000 

l,2r>l,000 
70,000 

1,060,000 

37,000 251,000 
286, 000 

107,00*.) 716,000 
173,000 
883,000 

47,000 
South  Australia   327,000 

C^ueeusland   

4,000 
New  South  Wales   is, 000 

V  ictoria   579,  000 
Tasmania   103,  (X)9 

1,172,000 
Total  Australasia   3,442,000 3,730,000 2,880,000 2,453,000 2, 250, 000 
Grand  total   965,  720, 000 959,  964, 000 1,042,211,000 1,204,644,000 1,242,471,000 

Visible  supply  of  barley  in  the  United  States  and  Canada  fwd  of  each  month,  for  ten  years.  (^ 

Month. 

July   
AU,l,MlSt  ... 
September 
October  . . 
November 
December 
January . . 
February. 
March   

April   
May   
June   

1894-1895. 

Bushels. 
3vS3,000 

200, 000 
774.000 

2,401,000 
4,  433, 000 
4,455,000 
3,781,000 
2,481,000 
1,974,000 
1,274,000 565,  WO 

162, 000 

1895-1896. 

Busliels. 
166,000 

48,000 
121,000 

1,956,000 
3,  645,  000 

5,674,000 
4,017,000 
2, 970, 000 
2,081.000 
1,298,000 
1,253,000 

957,000 

1896-1897. 

Buf^hels. 
805, 000 
771,000 
790, 000 

2, 292,  000 
6.032,000 
5,  500,  COO 
4,501,000 
4,18:^,000 
4,124,000 
3, 514,  000 
2,816,000 
1,819,000 

1897-1898, 1898-1899. 

Bushels. 

1,574,000 
1,051,000 
1,578,000 
2,  630,  000 
4,267,000 
6, 318,  000 
5,115,000 
3, 455,  000 2,571,000 
1,492,000 
1,159,000 

815,  000 

Bushels. 
587,000 
584,000 

M8,000 
2, 125,  000 
3,777,000 
4,406,000 
4,372,000 
4,017,000 
3,067,000 
2,  626, 000 
1,913,000 
1,  555,  000 

Month. 

July   
Aiiy:ust  ... 
yeptember 
October... 
November 
December 
January  .. 
February . 
March   
April   
May   
Juiie   

1899-1900. 

Bushels. 

1,059,000 
691,000 

1,055,000 
1,739,000 
3,  925, 000 
4,695,000 
3,122,000 
2,303,000 
2, 138,  000 
1,712,000 
1,720,000 
1, 267, 000 

1900-1901. 

Brishcls. 

1,038,000 702,000 

1,158,000 
2,  779, 000 
5,  396,  000 
6, 053. 000 
5, 395,  000 
4,331,000 
3,903,000 
2, 879,  000 
1,761,000 
1, 351, 000 

1901-1902. 

Bushels. 
528, 000 
335, 000 
956, 000 

3, 610,  000 
4,813,000 

5,416,000 
4,  5^0.  000 
5, 244, 000 
5,  065, 000 
4, 075, 000 
2,146,000 
1,836,000 

1902-1903. 

Bushels. 

847, 000 
217,000 
419, 000 

2, 460,  000 
5, 064,  000 
6,  680,  000 
4,  389,  000 
3, 843, 000 
3, 107, 000 
2, 426,  000 
1,493,000 
1, 133,  000 

1903-1904. 

Bushels. 

602,000 
471,000 

1,024,000 
5, 047, 000 
7,313,000 
7,  975,  000 
6,  907, 000 
C,  338,  000 
5,441,000 
4,  975, 000 

a  These  figures  represent  stocks  available  at  62  of  the  pi'incipal  points  of  acciimulation  east  of  the 
Ilocky  Mountains,  stocks  iu  Manitoba  elevators,  and  stocks  afloat  on  lakes  and  canals  as  reported  by 
Bradstreet's. 
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Condilion  of  hnrleij  crop  of  United  Slalci,  inonlldi/,  18SS-1903. 

Year. Juno. July. 

Au- 
gust. 

8cp- 

tom- 

ber. 

Yt*ar. June. 

July. 

Au- 

gust. 
Sep- 
tem- 

ber. 

18Sv8   88.8 
95.6 
86.4 
90.8 

92.1 
88.3 
82.2 

93.3 

91.0 
91.9 88.  S 
W.9 

92.0 88.8 

7(5.  8 
91.9 

89.4 

90.6 
82.8 

93.8 91.1 84.6 
(•.9.  8 

87.2 

86.9 
88.9 

78.6 91.3 87.4 

83.8 
71.  r> 87.  C 

1896   98.0 87.4 

78.8 91.4 Wi.  2 

98.8 

91.5 

88.1 88.6 

8.'i.7 

92,0 76.3 
91.3 

<«.  7 

86.8 

82.9 87.5 

79.3 93,6 
71.6 
86.9 

90.2 

83.4 

83.1 

lH8y   1897   

H^'i.  4 

l8iK)   1898   

79  2 
IhUl   1899   86  7 
is*rj   1900   

70  7 \s}:\   1901   

8.')  8 

I  s'.»  1   1902   
89  7 

Ib'Jo   1903   82,1 

Acreage,  product i(t)i,  raliti',  prica^,  exports,  etc.,  of  barley  of  the  United  Slates,  18GG-1903. 

Av- 

Chicago ca.sh  price  per 

Av- 

erage 
1 bushel 

,  No.  2 

Domestic 
exports, 
liscal 

years 

beginning 

Import.<*, 
(iseul 

years 
begin- 

ning 

Year. Acreage. 

erage 

yield 

per 

acre. 

Produc- tion. 
price 

per 

bu.sh- 

Farm value, 

Dec.  1. December. 
May  of following 

year. el 

July  1. Julyl. 

Dec.l. Low. nigh. Low. High. 

Acres. Bush. Bushels. Cts. 
Dollars. 

as. Cts. as. as. 
Bushels. Bushels. 

186C   492,  .532 
22.9 

11,283,807 70.2 
7,916,342 

59 

70 85 100 
3, 247, 2.50 3,  im,  966 18G7   1,131,217 22. 7 25, 727, 000 70.1 18,027,716 

1.50 
180 227 

250 

9,810 
isr.s   937, 198 21.4 22,896,100 109.0 

21,948,127 140 
170 149 

175 

59, 077 5,  0{>9,  880 
1869   1 ,  02.5,  795 

27.9 
28, 652, 200 

70.8 20,298,164 74 

85 

.50 

62 2.56,490 6,  727. 597 
1870   1,10s,  924 

23.7 26, 295, 400 79.1 20, 792, 213 68 80 

72 

95 

340, 0'J3 

4,866,700 
1871   I,ll3,7a5 24.0 

26,718,500 75.8 20,264,015 

55i 

64 55 71 

86,891 

5,  .56.5, 591 
1872   1,397,082 19.2 26,816,400 68.6 18, 41.5, 839 60 70 

71 

85 
482,410 1,244,751 

1873   1,. 387,106 23.1 32, 044, 491 86.7 27, 794, 229 
132 1.58 130 

1.55 

320, 399 
4,891,189 

1874   1,. 580, 626 20.6 
32,  .5.52,  500 86.0 27, 997, 824 120 

129J 

115 
1.37 

91,118 

6,255,063 
1875   1 ,  7S9, 902 20.6 36, 908, 600 74.1 27,367,522 

81 

88 

62i 724 

317,781  10,28,5.957 
1876   l,70f>,511 

21.9 
38,710,50t) 

03.0 24,  402, 691 

63j 681 

80 

85 

1,186,129 
6,  702, 965 

1877   1,614,6.54 
21.3 

34,441,400 62.8 21,629,130 

56{ 

64 

46i 52i 

3,921,501 6, 764, 228 1878   1,790,400 23.6 42, 2 15, 630 57.9 24,451,301 

91 

100 

64 

73 

715,  536 f),  720, 979 
1879   1,680,700 24.0 

40, 283, 100 58.9 
23, 714,  444 86 92 75 80 1,128,923 7, 13.5, 238 1880   1.843,329 24.  5 

45, 10.5, 346 66.6 30, 090,  742 
100 120 

95 

105 88.5, 246 9.  .5-28. 616 
1881   1,%7,510 

20.9 41,161,330 82.3 33,  862,  513 101 

107 

100 
100 

20.5,930  12,182,722 
1882   2,272,103 21.5 48, 9.53,  926 62.9 30, 768, 015 79 82 80 80 433, 005  10, 0.50, 687 
1883   2, 379, 009 21.1 

50, 136,  097 58.7 29, 420,  423 02 

67 

65 

74 

724,955   8,  .596, 122 
1884   2, 608, 818 23.5 61,203,000 48.7 29, 779, 170 

53 

58 

65 65 

629,130   9,986,507 
1885   2, 729, 359 21.4 58,360,000 56.3 32, 867, 696 

62 

65 58 

60 

2.52,18310,197,115 
1885   2,652,9.57 

22.4 59, 428, 000 53.6 ,31,840,510 51 

54 

57 57 1,30.5, 300110, 3-55,  .594 
1887   2,901,953 19.6 56,812,000 51.9 29,464,3W 80 80 69 77 5.yj,  884,10, 831. 461 
1888   2,996,382 

21.3 
63,884,000 59.0 37,672,032 1,440,  .321  11,  368,  414 

1889   3,220,834 
24.3 

78,  332, 976 41.6 32,614,271 58 58 
1,408,311;11.3;32.515 1890   3, 135, 302 

21.4 
67,168,314 62.7 42, 140, 502 973, 062 

5  Oli,  733 

1891   3, 352,. 579 
2.5.9 

86, 839, 1.53 62.4 45, 470,  342 
2, 800,  075 3,146,328 1892   3, 400, 3(il 23.6 80, 096,  762 47.5 38, 026, 062 65 07 65 65 
3, 035,  267 1, 970, 129 1893   3, 220,  371 21.7 69, 869,  495 41.1 

28, 729, 3.S6 
52 

64 

55 

60 5,  219,  405 791,  o«;i 
1894   3,170,602 19.4 61,400,465 44.2 27,134,127 

.53i 55i 

51 
.52 

1 ,  .563, 754 
2,116.816 1895   3, 299, 973 26.4 87,  072,  741 33.7 29,312,413 

33 40 25 

30 

7,  680,  331 
8:}7,384 

1896   2, 9.50,  539 23.6 69,  695,  223 
32.3 

22,491.241 

a  22 

37 

a24i 

3.5 

20, 030, 301 
1,271,787 1897   2,719,110 24.5 66,685,127 37.7 25, 142, 139 

a2.5i 

42 

a36 

53 

11,237,077 124, 804 
1898   2,5*^3,125 

21.6 55,  792, 2.57 41.3 23,064,a59 

a  40 

.50i 
«36 

42 2, 267, 403 110,475 
1899   2,878,229 25. 5 73,3*«1,563 

40.3 29,594,254 

a35 

45 

a  36 

44 23,661,6«V2 189, 757 
1900   2,894,282 20.4 58,  925,  WS 40.8 

24, 075, 271 

a  37 

61 

a  37 

57 

6, 293,  -207 

171,004 
1901   4,295.741 25.6 109,  932,  924 4.5.2 

49,  705, 163 

a, 56 

63 

a64 

72 

8,714,268 57,406 
1902   4,661,063 29.0 131,954,023 45.9 61, 898, 634 

a36 

70 

u55 

62 

8,  429, 141 56, 462 1903   4,993,137 26.4 131,^1,391 45.6 60,166,313 

a  59 

62i 

a  Chicago  prices  from  1895  afe  for  No.  3  grade. 
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AcrecKje,  production,  and  value  of  barley  in  the  United  States  in  1903,  hij  Slates. 

States  niul  Territorie.s. 

Maine   
New  Hampshire  ... 
Vermont   
New  York    
Pennsylvania   
Marylaiul   
Virginia   
Texas   
Tennessee   
Keutueky   
Ohio   
Michigan   
Indiana   
Illinois   
Wiseonsiu   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota   
North  Dakota   
Montana   
Wyoming   
Colorado   
New  Mexico   
Arizona   
Utah   
Nevada    
Idaho   
Washington   
Oregon   
California   
Oklahoma   

United  States 

Acreage. 
Average 

yield  per 
Production. 

Average 

farm 

price. 

Average  1 
value  per 

ncre, 
Farm  value, 

Dec.  1. uere. Dee.  1. Dee.  1. 

Acies. Bushels. Bushels. Cents. Dollars. Dollars. 

8,400 
29. 9 251,160 

71 
21.23 178, 324 

1,601 19.8 31,700 
84 16.63 

26, 628 13, 472 29.  2 
393, 382 

60 

17.  52 
236, 029 

109, 616 26.6 

2,915,786 
55 

14.63 
1, 603,  682 8,876 

21.3 
189,  0r)9 

56 

11.93 105, 873 

1,M4 

25.  9 39,  9W 50 12.  95 
19,995 

2, 628 

24.4 
64, 123 

67 13.91 

36,5.')0 

4,%0 
24.4 121.024 

70 

17.08 84,717 

1,420 

20.6 
29,252 

65 

13.39 
19,014 

858 21.4 
18, 361 

63 13.48 
11,567 29,  484 

23.3 
686,  977 

50 
11.65 343, 488 

87, 621 
25.2 945,  529 

52 

13.10 491,675 
10, 673 

22.8 
243. 344 

60 

11.40 
121,672 

23, 158 
28. 2 653, 056 

44 

12.41 
287, 345 

483, 537 
27.7 

13, 393, 975 

48 

13.  30 6, 429, 108 1,098,149 
25.3 27,  783, 170 37 

9.36 10,279,773 
482, 689 23.4 11,294,923 

86 
8.42 4,066,172 

1,820 

18.3 
33,  306 

54 

9.88 17, 985 
137, 650 31.9 

4, 387, 845 

84 

10.85 

1,491,867 64, 070 
26.6 

1,704,262 

83 

8.78 562,  406 

339, 377 31.4 10, 656, 438 
33 10.36 

3,  516,  625 
677, 240 21.6 12,  408, 384 

36 7.78 
4, 488, 618 

18, 231 40.2 732, 886 68 23.  32 425, 074 

1, 178 

21.3 
25,  091 

72 15.34 18,066 
18,917 

38.3 
724,521 

01 
23.86 

441,958 
878 23.1 

20, 282 

64 

14.78 
12, 980 

16, 924 
32.8 555, 107 72 

23.  62 399, 677 

8,381 

87.5 314, 288 59 22.13 
ia5,430 

7,166 

34.6 
247,944 85 29.41 210, 752 

41,881 84.4 
1,440,706 

52 17.89 749, 167 
162, 487 37.9 6, 158, 257 

50 18.95 
3,079,128 

61,701 33.  2 2, 048, 473 

59 

19.59 
1,208,599 

1,201,488 
25.7 

80,  878, 242 

61 

15. 68 
18,835,728 

15, 262 
26.9 

410, 548 
44 11.84 180, 641 

4,  993, 137 
2G.4 131,861,391 

45.6 
12.05 60, 166,  313 

Average  yield  per  acre  oj barley  in  tlic United  State 
S,  1S94-1903 ,  by  States. 

States  and  Territories. 1894. 1895. 1896. 1897. 1898. 1899. 1900. 1901. 1902. 
1903. 

Maine...   
New  Hampshire   

Bush. 
26.1 
24.4 
27.9 
21.7 
30.0 
17.6 

16.6 

Bush. 
32. 4 
25.6 

33.2 22.5 

23.5 
22.9 
20.2 

Bush. 
30.6 
29.3 

33.0 30.0 

29.0 
23. 2 
17.2 

Bush. 25.0 

22.5 
28.5 

34.5 28.0 
25.0 

24.5 

Bush. 
27.0 

23.5 
30.0 
24.5 28.0 

25.2 
19.4 

Bush. 
29. 0 
25.0 
31.0 
30.0 29.0 

24.0 
21.0 

Bush. 
27.4 22.7 
29.1 
25.8 

28.0 22.  0 

19.0 

Bush. 27.5 

21.5 29.6 

Bush. 

29.4 
21.2 

29.7 

Bush. 29.9 

19.8 
Vermont   29.2 

Rhode  Island 
New  York   14.0 

17.2 18.0 24.9 

13.5 
16.8 
19.4 
24.9 22.8 

25.4 
24.5 
27.2 25. 8 
23.6 

16.5 15.9 
16.0 

22.4 
28.2 39.0 

82.5 28.7 

81.7 
28.7 
35.0 

33.0 
40.2 43.5 
30.6 
26.0 
22.0 

28.5 21.0 

27.0 18.3 
21.3 

16.0 25.9 

82.3 28.  6 

28.0 

28.6 
33.8 28.6 
26.3 
25.0 
16.0 
31.1 

29.2 31.6 
87.0 24.4 
26.3 
16.1 

25.2 
32.1 

34.3 46.3 

43.7 
81.9 
26.0 
86.0 

26.6 

Pennsylvania   

21.3 
25.9 

Virginia 
■ 

24.4 

Texas   15.3 

13  8 
28.  7 
28.5 
20.6 
20.  7 
23.5 
28.  6 
22.5 

15.  5 14.0 

8.8 
5.7 14.7 

20.1 
22.5 

21.6 
23. 1 
33.3 
28.2 
18.1 
15.0 
20.0 
29.  3 

36.0 
28.0 
15.3 
14.4 
28.4 
19.5 
30.4 
25.0 

12.0 

14.0 

14.8 
20.2 22.3 

20.3 
23.7 
27.4 
27.  2 
20!3 

17.5 4.6 
19.9 28.5 

16.1 25.0 

25.0 
18.0 
20.0 
28.5 

21.5 
19.0 
25.0 
28.0 
25.5 
24.0 

19.0 17.5 

22.0 
20.0 
22.5 

38.0 

20.0 18.0 
16.0 

28.7 
25.  2 

23.4 27.3 

29.1 
28.4 
26.0 
20.0 
28.0 
27.1 23.0 
26.4 

36.0 

18.0 
11.0 
21.0 
28.0 
24.0 

25.0 29.0 

30.0 25.  0 
26.0 

18.0- 

17.0 26.0 

23.0 
24.0 

85.0 

24.  6 

14.7 
28.  6 
27.0 

23.9 
24.6 
25.6 
25.  5 

22.  4 26.4 
20.8 
21.5 17.6 
14.3 

8.2 
88.8 

24.4 Tennessee   
Kentucky   

20.6 
21.4 

Ohio   23.3 
Michigan   

25.2 

Indian;!                                 .... 22.8 

Illinois    28.2 Wisconsin   27.7 

Minnesota,   ^   
Iowa   

25.3 

23.4 
Missouri   

18.3 Kansas   31.9 

Nebraska   
South  Dakota   
Nortli  Dakota   

26.fi 
31.4 
21.6 

Montana   40.2 
21.3 

Colorado   27.8 
27.0 

31.3 28.0 
20.0 

19.0 

28.0 

82.5 
30.5 

83.8 

28.0 

32.0 
24.8 29.0 

38.3 

New  Mexico   23.1 
32.8 

Utah   33.0 30.0 27.1 81.0 37.0 
33.0 86.5 

87.5 

34.6 
Idaho   32. 6 

33.7 
38.6 
15.2 

24.5 

87.3 
22.1 
20.3 

15.3 
26.0 
21.8 
21.6 

35.0 
45.0 

32.5 
23.0 

85.0 

39.8 29.1 
10.5 

35.0 35.0 
28.0 
26.0 

82.8 
83.4 28.9 
16.7 

34.4 
Washington   37.9 
Oregon   

33.2 California   
25.7 

Olvlyihoniii, 26.9 
' 

General  avcrngc   19.4 26.4 23.6 24.5 
21.0 

25.5 
20.4 25.6 

29.0 

1      26. 4 
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AvcrtKji^  yield  of  Uarlei/  in  certain  cortutrie»,  in  buHhelH  jur  acre,  JS04-1D02. 

Year. United 

Btali'H. 
RuHHin. 

Ger- 

muny. AuHtrla. Hungary. France. 

Uiiiti'«l 

Kingdom. 

1S9I   
IS'.t.-)   

(a) 19.4 
20. 4 
23.0 
24.  5 
21.0 
25. 5 
20.4 25.0 
29.0 

13.7 
12.8 

11.8 
14.9 11.1 
11.4 

11.2 

15.0 

31.2 
30.7 
29.0 

32.  2 

3^8 
83.4 83.3 

85.1 

22.3 
20.9 
19.3 
17.0 
22.0 
24.9 
20.  2 

22.5 24.6 

(ft) 

22.  7 
21.4 
24.0 

17.0 
23.6 

24.0 20.  9 20.0 

24.1 

(a) 
22.0 

21.9 

21.8 19.  4 
23.  3 
22.7 

21.8 
21.1 

24.5 

(a) 35.9 
33. 1 iS'ir,   

1S97   
IS'.is   

lS9'.t 

35. 2 

33.9 
37.4 
3.5.7 

1900   
IWl   32.7 

32.  7 1902   30.9 

Average   
24.0 13.1 32.  4 

21.0 
22.  0 22.1   1                 131.8 

a  Winchester  bushels. b  Bushels  of  48  i>ouiids. 

Average  value  2nr  acre  of  barley  in  the  United  Stales,  based  upon  farm  value  DeceraJxr  1, 
1S94-1003,  by  States. 

States  and  Territories. 1894. 1895. 1890. 1897. 1898. 1899. 1900. 1901. 1902. 1903. 

Maine   817. 23 
15.37 
10.74 
13.07 
21.00 
9.80 
7.97 

SIO.  85 14.34 
15.  00 
14.  03 
17. 03 

18.5.5 8.28 

813. 10 15.53 
13.53 
17.40 
17.40 
9.05 

0.88 

S13. 75 13.50 
13.11 22.  77 

15.12 
10.50 
9.55 

81.5. 12 13.63 
14.10 
10.17 
17.03 
12.10 
8.54 

817. 11 10.25 
10.12 
20.40 
20.  30 
12.00 
10.29 

810.  99 1.5.  21 

15.13 17.80 

21.50 
11.22 
9.50 

S18. 43 17.20 

19.54 
819. 99 
1.5.90 

18.12 

$21.23 
New  Hampshire   

10.03 

Vermont   17.52 
M;\'>'^{icluisetts 
Rhode  IsliUid                          
New  York   

7.84 

10.15 
9.  30 

11.70 11.  as 
11.70 
13.77 
12.70 
12.31 
12.95 
12.99 

1.3.  G7 

11.01 
11.09 

9.08 
7.15 
0.50 
9.41 

11.28 
22.23 

21.12 
18.08 

20.01 19.52 
18. 55 
23. 10 
21.31 17.83 

14.99 

10.60 
10.78 

15.08 
11.34 

13.23 
9.88 15.34 

9.70 
14.  .50 15.  83 

11.87 
12.88 

12.  .58 1.5.  .5.5 
10.58 
9.47 

13.75 
0.08 

10.20 

11.10 11.38 

18.87 18.30 
15. 78 

11.43 22.93 
IS.  94 

27.44 
24.54 
20.10 

10.59 

10.3-S 
1.5. 12 

14.63 

Pennsylvania 
11.93 

Marvhmd   12.95 

Virg^inia   13.91 
Texas   8.41 

7.73 
13.49 
13.08 
10.30 

9.32 
11.28 
12.87 
9.03 

0.51 
7.14 
4.31 
2.45 
4.72 
7.24 
9.00 

11.00 
11.55 
12.05 
11.50 
7.78 
0.00 
9.00 
9.90 

8.04 
0.44 
7.34 
3.31 

0.82 
3.71 
0.08 

14.75 

0.00 
6.30 

5.92 
7.08 

9.37 0.70 
7.35 
7.40 

5.44 
5.52 4.38 

1.01 
3.78 

6.42 3.38 
13.75 

10.75 
10.02 
8.00 

11.09 8.00 

8.30 
9.50 
8.96 

0.12 5.70 
7.00 
4.38 
5.28 
4.40 
0.07 

19.00 

10.00 
10.08 
0.40 

12.  03 
11.09 
10.  SO 
10.  05 

11.04 
9.37 

8.84 
7.20 
7.50 

0.78 
0.21 7.60 

20.52 

11.88 

7.04 
9.03 

12.  00 
11.52 
11.25 
13.63 
12.00 

7.75 
8.00 

7.6C 4.59 
7.80 

6.67 
7.92 17.85 

17.71 
9.11 

15.  73 

11.01 11.23 

11.50 
12.03 

11.22 8.51 
9.77 
9.30 
7.10 
6.81 

4.43 

2.87 
18.02 

17.08 

Tcnnes.'^cc   
13.39 

Kentucky   
13.48 

Ohio   
11.65 

Michigan   
13.10 

Indiana       11.40 
Illinois   12.41 

Wisconsin   13.30 

Minnesota   9.36 

Iowa   8.42 
Missouri   

9.88 

Kansas   

10.85 

Nebraska   
8.78 

Soutli  Dakota               
10.36 

Nortli  Dakota                    
7.78 

Montana   
23.32 

Wvoming   
15.34 

Colonido   10.04 
18.90 

18.78 
19.04 

9.20 12.  35 
14.28 

17.88 

14.03 

18.59 

15.40 

19. 62 

12.  40 17.98 

23.36 

New  Mexico   
14.78 

Arizona   23.62 

Utah   15.18 11.70 11.38 13.95 17.39 17.16 20,07 
22.13 

Nevada   
29.41 

Idaho              15.32 
10.78 
12. 74 
0.84 

10.29 
14.17 

8.8-1 8.12 

3.37 10.40 
9.81 

10.37 

14.70 

19.35 
14.03 
12. 42 

10.80 
17.91 

14.  20 
0.82 

10. 10 

15. 40 
14.00 
13.00 

10.40 13.03 

12.14 
7.18 

17.89 

Washington   
18.95 

Orcg<^)n         
19.59 

California   15.68 11.84 

1 

General  average   8.50 8.88 
7.02 9.26 

8.93 
10.28 

8. 32 
11.57 13.28 

12.05 
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Aicra^tjai'tu  price  o/  barUy  jjcr  buahcl  in  the  United  ̂ Staled  December  1,  l^'J4~r-iO^,  bij  Stales. 

States  and  Turritoriea. 1894. 1895. 1896. 1897. 1898. 1899. 1900. 
1901. 

1902. 
1903. 

Maine.   
Cetits. 

06 
63 CO 

63 
72 
56 48 

Cents. 
52 
56 47 

06 

75 81 
41 

Caits. 43 

53 
41 f>8 

60 
39 
40 

Cerit8. 
55 
60 

46 

66 
54 

42 
39 

Cents. 
66 
58 
47 

66 
61 
48 
44 

Cents. 69 
65 
62 

08 
70 
50 
49 

Cents. 
02 
67 
62 
69 

77 
51 
50 

Cents. 
67 
80 

66 

Cents. 
68 

75 

61 

Cents. 
71 

New  Hjimpshlro   84 
Vermont   

60 

Mtui>jH.'hu.setts   
Khoilo  Island   •. . 
New  York   

66 
69 
52 

47 
88 

70 

71 

51 

54 

51 
53 

51 

45 
47 
65 
45 
41 

42 
40 

52 
65 
63 
65 
68 
63 
70 

63 
41 
49 
41 
49 

65 

49 
54 

72 

61 

66 

49 

62 

46 

44 
46 

37 
36 

55 

38 

33 r>8 

36 
51 
75 
60 
71 

91 

59 

80 

53 

46 

52 

63 

42 

56 
IVniisylvania   

56 

Marvlaud   

50 

\'ir|?iiiia   
1 

::::::::::::: 

67 

Texas   

55 
56 47 

48 
50 
45 48 
45 

41 

42 51 

49 43 
35 
36 40 

54 50 

38 41 
43 
40 
45 
34 
24 
23 

48 
23 
24 19 

20 59 

50 

45 
40 

38 
42 33 

31 27 
20 

21 25 
22 
19 
19 
21 

55 

43 
59 

40 
41 
40 

44 
38 

32 
24 
24 
40 
25 

24 
22 
27 
50 

50 
56 

40 
44 

44 
44 
39 
40 

33 
34 
36 
27 
25 
27 
29 
57 

06 

64 
43 

45 

48 

45 

47 
40 

31 
31 
42 
27 

30 

29 

33 
51 

72 

62 

55 

43 

47 
47 

47 
44 
38 

37 
45 
33 
33 
31 

35 

48 

70 
Tennessee   65 

Kentueky   

63 

Ohio   

50 

Miohif;:an   

52 

liidiana   

50 

Illinois   

44 

48 
Minnesota   

37 

Iowa   

36 

^lissouri   54 
Kansa.M   

34 

Nebraska   

83 

Sou  111  Da  kota   

3:? 

North  l)akota   

36 

Montana   58 
Wyoming   

72 

Colorado   58 70 00 
68 

46 
65 

51 
55 

46 
65 

55 

61 

60 
62 

61 

New  Mexico   

64 

Arizona               .                 .... 72 
Utah   40 

39 
42 45 

47 

52 65 

69 

Nevada    

86 

Idaho   47 
32 
33 
45 

42 
38 40 
40 

22 40 

45 
48 

42 
43 45 

54 

48 
45 
49 

65 

46 

44 
50 
50 

50 
39 
42 
43 

52 

Washimjton   

60 

Oregon   59 

61 

Oklahoma   44 

"  T 

General  average   44.2 33.7 32.3 37.7 41.3 
40.3 

40.8 45.2 45.9 
45.6 

Transportation  rates,  averafje  for  barley  in  sacks,  in  cents  per  100  pounds,  St.  Louis  to  New 
Orleans,  by  river. 

18*^3    17.75 
1884    14. 00 
1SS5    15.  00 
1S86    16.00 
1S87    18.  25 
18S8    15.  CO 
1S89    17.93 

1890    15.66 
1891    16.28 
1892    16.  87 
1893    17.54 
1894    17.14 
1895    13.00 
18%    14.54 

r>.\RLEY  AS  Feed  for  TIokses. 

1897    10.  83 
1898    10.00 
1S99    10.00 
1900    10. 00 
1901    10.00 
1902    10.  00 
1903    10. 00 

Except  on  the  Pacific  coast  barley  is  not  extensively  nsed  as  a  feed  in  tlie  T'nited States,  doubtless  owing  to  the  fact  that  it  is  in  such  demand  for  brewing  purposes 
tl'.at  it  i.s  high  in  price.  Wherever  it  is  grown,  however,  it  is  frequently  possible  to 
eecure  at  a  low  cost,  grain  ̂ vhich  is  off  color,  owing  to  rain  or  fog  during  harvest,  and 
which,  for  this  or  some  other  reason,  is  unfit  for  brewing,  but  valuable  as  feed.  The 
barley  grown  on  the  Pacific  coast  is  extensively  used  in  the  feeding  of  horses.  Its 
use  for  this  purpose  is  old  in  other  countries.  The  Arabs  fed  their  horses  unground 
barley,  and  it  is  used  successfully  by  the  Ber])ers  of  North  Africa.  In  Europe  its 
value  is  generally  recognized.  Barley  may  be  fed  whole  to  horses  having  good  teeth 
and  not  required  to  do  severe  work.  Since  ground  barley,  like  wheat,  forms  a  pasty 
mass  when  mixed  with  saliva,  it  is  regarded  as  more  satisfactory  to  crush  than  to 
grind  it,  if  for  any  reason  it  is  considered  undesirable  to  feed  the  grain  whole.  In 
composition,  barley  resembles  oats  and  other  cereal  grains  quite  closely.  In  a  study 
at  the  North  Dakota  Experiment  Station  of  the  value  of  barley  as  a  feed  for  work 
horses  and  mules,  it  was  found  that  horses  did  well  on  barley  while  the  mules,  after  a 
time,  refused  to  eat  it;  but  even  the  horses  made  better  gains  on  oats  than  on  barley. 



STATIS'l  MS    o].     liAKLKV. 

(;i9 

]rAo/»'.s<j/<'  prtctH  of  bdrley  jut  bimlivl  In  Inidimj  cillcH  of  Ihe  I'liltnl  Shitcn,  1899-1003. 

Jaminn... 
Ft'bnmrv  . 

Mnrcli  .'... April   
Mny   
June   
July   
August   
SoptiMnlx.  r 
October... 
Novciuber 
December. 

Januftry... 
February  . 
Marcli   

April   
May   
June   
July   
August   
Septouiber 
October ... 
November 
Deeember. 

January... 
February  . 

Marcli  .". .. April   
May   
June   
July   
August   
September 
October  ... 
November 
December . 

January... 
February.. 

March  .'. .. April   
May   
June   
July   
August   
September 
October . . . 
November 
December. 

January... 
February. . 

March..'... April   
May   
June   
July   
Augu.it   
September 
Oetot>er ... 
Noveiuber 
December. 

l»nl. 

1899. 

I'KXL 

1<)01. 

1902. 

1%3. 

New  York. 

Western. 

Low. 

Ceni*. 
57 CO 

f>3 

W 

Ai\ 48 
4<i 

fK) 

oO 

■Iti 

49 

49 fiO r)2 

51 

54 
52 
54 GO 

G2 
64 

High. 

Cent*. 

C2 

«V2 

(iO 

f).3 
M 52 

M 
50 52 
54 

60 

52 

65 

65 

59 

61 

63 
Nominal. 57 

64 

65 

60 

62 
70 

72 
73 73 

73 
74 

Nominal. 
None. 
71 
65 
(i4 
66 
68 

Cinclntmtl. 

Extra  No.  8 
spring. 

Low. 

Cent*. 
50 
50 
50 
60 

50 

High. 

Ccnifi. 

53 

53 
53 

44 
50 

48 

441 

441 

47 
47 
47 

47 

46 
56 
56 
58 

62 
62 
62 
60 
60 

59 

58 

6.5 
62 
62 
68 

67 

67 
67 

68 

67 
67 

55 
55 
55 

55 

55 
56 
56 

55 

65 
55 

62 
€1 
62 
60 

70 
69 
70 

74 
69 
69 

65 
65 
65 
65 

65 
65 
65 
62 
62 
62 
71 

69 
69 

d9 

Chicago. 

No.  8. 

Low.     High 

(knln. 41 
41 

.38 
39 

35  i 

34 

34 

36 

37 
34 

35 

45 
47 

46 
46 
48 

49 
47 
47 
51 

46 

43 

42 

Ccnt». 

53 

51 

48 
42 
42 
42 
43 
47 

46 
45 
45 

63 
61 
59 

58 
57 

54 

65 

65 
62 
60 
63 
63 

65i 

64 
67 
70 

72 
71 
73 
65 

63 

60 
58 

70 

58 

56  I 

55  I 
65  I 

56  I 

51  I 

f>3  I 

Si 

62  I 

61i' 

Gli, 

San  Francisco. 

No.  1,  brewing 

(per  cwt.). 
Low.     High 

81.40 1.40 

1.35 
1.20 

1.17i 
1.02i 

1.05 

.97i 

.95 
1.00 

.%i 

.85 
,72i 

.72i: 

,72i: 

,72;' 

,67i' 

,67i' 

,70  I 

,72.'i 

,71i! 

72! 

.  /O 

.731 

.75 

.7SJ 

.77.; 

.75 

.  77i 

.80 

.80 

Hi 

,76J ,78i 

.80 

.90 

.92i| 

.93J 

.95  I 

.92' 

.9-2; .931 

.96i 

1.12J 

1.18i 
1.221 
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RYE. 

Itye  crop  of  tJte  conntrie.s  nmned,  ISUO-IDOS. 

Country. 1899. 1900. 1901. 1902. 1903. 

United  States   23,962,000 

Buttfifis. 

23,  996, 000 

Bushels. 

30,345,000 
Bushfls. 

33,631,000 

Bubhds. 

29,363,000 

Ontiirio   
2,357,000 

66, 000 
400,  000 

2, 432,  000 
27,  000 

375, 000 

2, 625,  000 
64,(K)0 800,  000 

3, 620,  (WO 51 , 000 800,  000 
3,061,000 Wiiuitoba   51,000 

Rest  of  Canada   
800,000 

Total  Canada   2,  h.y,  000 2,834,000 3, 489,  000 4,471,000 3,915,000 

Total  North  America   26, 785, 000 26, 830, 000 33,834,000 38, 102, 000 33,278,000 

Great  Britain               1   1   1   1   
Ireland .                 1   1   1   

Total  United  Kingdom... 2, OoO, 000 2,  000, 000 2, 000, 000 2, 000, 000 1,800,000 

Sweden    21,436,000 
18, 359,  000 
12. 967, 000 
16,544,000 
66,904,000 
20, 519, 000 

2, 700, 000 
341,551,000 

26, 008, 000 
19, 958,  000 
13, 644,  000 
19,851,000 
59,277,000 
19, 000,  000 
4, 000,  000 

336, 62 1, 000 

22, 105, 000 

16, 605, 000 
13, 600,  000 
25, 045,  000 
58, 198,  000 
23,000,000 
4,000,000 321,350,000 

23,124,000 
18,  779, 000 
13,  955,  000 
22,374,000 
47, 051 ,  000 
23, 000,  000 
3,  200,  000 373, 768,  000 

24,261,000 
Denmark   18,  000,  000 

Netiierlands   13, 000,  000 
Belgium   

22, 000, 000 

France   60,957,000 
Spain   20, 000, 000 
Italy   4,000,000 
Germany   389, 923, 000 

Austria   85,  268, 000 
47,201,000 
2,  668, 000 

54,  792, 000 
40,  205, 000 
2, 286,  000 

75,514.000 
40, 883,  000 
2,774,000 

82, 482,  000 
49, 458,  000 
8, 019,  000 

81,158,000 

47, 355, 000 
Croatia-Slavonia   3,  265, 000 

Total  Austria-Hungary... 135,110,000 97, 283,  000 119,171,000 
134,989,000 131,778,000 

Roumania   1,988,000 
4,  655,  000 

5,  990, 000 
7, 000, 000 

9, 573, 000 
7, 000, 000 

6, 958,  000 
8, 000, 000 

7, 145,  000 
Bulgaria   8, 000, 000 

Russia  proper   805, 230,  000 
67,  580,  000 
7,638,000 

828,816,000 
07,621,000 

7, 500, 000 

680, 205, 000 
50,781,000 

7,937,000 

810, 537, 000 
75,257,000 
8,  654,  000 

803, 302, 000 
Poland   69, inO, 000 
North  Caucasus   7, 498, 000 

Total  Russia  in  Kiirope... 880, 448, 000 903, 937, 000 738, 923, 000 894, 448, 000 879,  960,  000 

Total  Europe   1,525,211,000 1,514,575,000 1,360,570,000 1,571,646,000 1,580,824,000 

Siberia   30,  523. 000 
660, 000 15,  853,  000 

341,000 
15, 620, 000 

382,  000 23, 080,  000 
1,489,000 }      32, 048,  000 Central  Asia   

Total  Paissia  in  Asia   31,183,000 16, 194, 000 16, 002, 000 24, 509. 000 32,  048, 000 

Japan  n   1 
  i   

Grand  total   1,583,179,000 1,557,599,000 1,410,406,000 1,634,317,000 1,  646, 150, 000 

o  No  ryo  is  raised  in  Japan.  In  the  Japanese  official  crop  reports  occurs  the  caption  seigle,  the 
Frencli  word  for  rye,  and  in  previous  Issues  of  the  Yearbook  of  this  Department  the  figures  under 
that  caption  have  been  taken  as  indicating  the  rye  crop  of  Japan.  Careful  investigation  has  revealed 
tliat  tlie  word  srujle  in  the  Japanese  reports  was  intended  to  intlicate  a  variety  of  l)arley.  The  figures 
appearing  in  fonher  issues  of  the  Yearbook  as  the  rye  crop  of  Japan  liave  tiierefore  in  this  issue  been 
omitted  and  have  been  embodied  in  another  table  with  the  barley  crop  of  Japan. 

Influence  ov  ]Maturitv  on  Rye  .\s  Feed. 

It  was  the  practice  at  the  Pennsylvania  Experiment  Station  for  several  years  to 
coinnience  feeding  soiling  rye  about  a  week  before  the  plants  begin  to  head,  and  con- 

tinue until  they  were  too  coarse  and  woody  to  be  relished  by  tjie  milch  cows.  This 
period  usually  covers  from  two  to  three  weeks.  To  measure  the  rate  of  increase  in 
dry  matter  as  the  plants  developed,  and  to  ascertain  the  yield  of  dry  substance  per 
acre  when  cut  in  the  early  stages  of  growth,  an  experiment  was  undertaken. 

It  was  found  that  as  much  digestible  dry  matter  was  produced  by  1  acre  when  in 
blossom  as  was  yielded  by  2.34  acres  when  cut  before  heading,  or  twelve  days  ear- 

lier. In  five  days,  covering  a  period  Avhen  the  plants  were  heading,  there  was  an 
increase  in  digestible  dry  matter  of  67  i)er  cent.  In  seven  days,  covering  the  growth 
from  three-fourths  headed  to  blossom,  there  was  an  increase  of  39  per  cent  in  digestible 
dry  matter. 
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Visible  mppli/  <>J  riji'  in  (he  United  Slalm  <iu<l  CuiKuhi  Jlrxl  of  air h  vuni/h,  for  ten  yeam.o- 

Month. 

July   
Aiiiiiivt  ... 

BepU'inber 
Ootol.or  .. 
Novomhor 
DcccJiilnT 
J.'Hiuiiry  .. 
F(*l)rnnry  . 
March   
April   
May   
Juno   

imM-180A. 

Jiushrlg. 
I'H'.l,  (XK) 
•2(;a,  (MX) 

:m.  (KK) 
r.."M;.  (MM) 

M)M,(MK) 
:>>>:{.  (MK) 

WtM,  (KX) 4'2;{.  (KK) 

\m;,  (K)o 
i8'j,n(M) 
177,  tXK) 

IftOfvlfiOC. 

HushrlK. 
i:)K,(K)0 '2ir>,(MK) 

ni  1 .  (K)() 
7(X),(XK) 

l,70-2.00<) 

i,7('.:{,oou 
1,710,(X)0 
l.r.31.(XK) 
1,tKl.(MK) 
l,tC.7,0(J0 

1800-1807.  1897-1898.  189ft-lS99. 

liuHhrln. 

i,r)7r),(K)0 

i,g:«),(kk) 
2,  3*JH,  (KM) 

2, 010,  (KM) 
2,  WC,  (MM) 2,  (W),  (MM) 

3,  27(;,  (K)0 
4,  2(;C..  (MM) 
4,101.000 
4,12M,(M)0 :?,('.()7,(MJ0 

2, 7'JM,  000 

Jiiinhfh. 

2,  4(;i.(M)0 
1,'.MC.,(KK) 

2,  r.>'.t,  (MM) 3,  (Mil,  (MM) 

3,K;_',(!(M) 3,  '.y.',l,  (MM) 

4,4:5<;,0(M) 
4,2'.)I,0<MJ 
4.0^)'J,0(K) 
?,,  f)«2,  (KM) 
3,  o:'/t,  0*M) 

l.ryjd.OfJO 

Jluslifln. yHM,  (KX) 

.%:.,  (KK) 

721,  (KX) 
WJ,(K)0 

1,2C.0,(KK) 
1,212,(MK) i,r)7:{,0(X) 
i,r)7(j,o(X) 

l,724,0(JO 1,058,  0(K) 
1,33.^,000 

<j75,  000 

Month. 

July   
AUj,Mlst  ... 
Soi>tiMnbcr 
October  .. 
November 
December 
January .. 
February . 
March   
April   
May   
June   

1899-1900. 1900-1901. 

901,000 
r.38,  000 
f.47, 000 
9r.2,  000 

i,90(;,ooo 
1,892,000 
1,800,000 
1,734,000 
1,951,000 
1,500,000 
1,441,000 
1,200,000 

Bushels. 
800, 000 
725, 000 

1,050,000 
1,210,000 
1,513,000 
1,754,000 
1,051,000 

1,530,000 
1,532,000 
1, 333.  000 
1,112,000 

938,  000 

1901-1902. 

Busthch. 

747,000 
753, 000 

1,804,000 
2,440,000 
2, 803,  000 
3, 403,  000 
3, 257,  000 
8, 270, 000 
2, 972, 000 
2, 039,  000 
1,910,000 950,000 

1902-1903. 

BitKlirh. 
442, 000 
328,000 

903, 000 
1,302,000 
1,828,000 
2,159,000 
2,451,000 
2,351,000 
2,  273, 000 
1,088,000 
1,879,000 
2, 027, 000 

190.3-1904. 

Bush  rill. 920, 000 807,000 
800, 000 

1,259,000 

1,509,000 1,744,000 
1,833,000 
1,740,000 
1,717,000 
1,483,000 

a  These  figures  represent  stocks  available  at  02  of  the  principal  points  of  accumulation  ea.st  of  the 
Rocky  Mountains,  stocks  in  Manitoba  elevators,  and  stocks  afloat  on  lakes  and  canals,  as  rex>orted  by 
Bradstrcet's. 

Condition  of  the  rye  crop  of  the  United  States,  montJth/,  ISSG-lCiOS. 

When 

When 

Year. Apr. 
May. Jiuie. 

July. Aug. 

har- 

vested. 
Year. 

Apr. 

May. 

June. 
July. Aug. 

har- 

vested. 

1880... 96.6 95.7 94.4 
9.5.6 88.6 9.3.4 1895.. 87.0 

88.7 
85.7 82.2 

84.0 
83.7 

1887... 92.0 90.8 88.9 88.0 84.0 
82.2 1890.. 

82.9 
87.7 

8.5.2 a3.8 88.0 82.0 
1888... 93.5 92.9 93.9 95.1 91.4 92.8 1897.. 88.9 

88.0 
89.9 

9.5.0 

89.8 
90.1 1889... 93.9 90. 5 95.2 96.7 95.4 91.6 1898.. 

92.1 
94.5 97.1 93.8 93.7 89.4 

18fK)... 92.8 93.5 92.3 92.0 86.8 85.4 1899.. 84.9 
85.2 

84.5 83.3 89.0 
82.0 1891... 95.4 97.2 95.4 93.9 89.0 95.1 1900.. 84.8 

88.5 
87.6 

89.6 76.0 
84.2 1892... 87.0 88.9 91.0 92.9 89.8 88.5 1901.. 93.1 

94.0 
93.9 

93.5 83.0 84.0 

1893... 8.5.7 82.7 84.0 
83.8 

78.5 
82.0 1902.. R5.4 8.3.4 88.1 90.3 

90.5 

90.2 

IS'.tl... 94.4 90.7 93.2 93.9 79.8 86.9 1903.. 97.9 93.3 90.6 
89.2 87.2 

W.l 

Rye  as  Breadstuff. 

The  prain  of  ryo  U  darker  in  color  than  that  of  Avheat,  hnt  is?  otherwise  similar 

in  apiK-arance.  It  differs,  however,  in  one  important  partienlar — its  ̂ Inten  has  not 
the  saiiK^  ehistic,  tenaeions  qnality  and  does  not  yield  .'-o  li^ht  an<l  well-raised  a  loaf. 
Althoii^'li  this  faet  and  its  dark  color  make  it  less  desirable  than  wheat  Hour,  it  is 
second  in  importance  as  a  breadstuff.  It  i.s  more  easily  cultivate<l  than  wheat, 
especially  in  cold  countries,  and  con.«equently  costs  less.  In  many  parts  of  Europe 
it  practically  replaces  wheat  anions:  the  poor  and  in  the  rations  furnished  the  army. 
AVhen  it  is  milled  entire,  as  it  usually  is,  it  contains  more  protein  than  wheat  flower, 

but  is  probably  lc33  completely  dige.sted.  Wheat  and  rye  Hour  are  often  usi'd 
together  in  bread. 
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Acrt'iu;e,  pvoduction,  iului',  jtmu.-i,  dud  ixj>uit.-i  <>/  ry-'  <j/  llic  lUiUd  SUUiis,  1siUj-1'jO,1, 

Aver-. 

ftg<e 
farm 

price 

per 

bu.nh- 

el, 

Dec.  1. 

Chicago  cash  price  per 
bushel.  No.  2. Dome.stic 

Aereage. 
Aver- age 

yield 

per 

iu.-re. 

Production. 
Farm  value, 

IH-'C.  1. exports,  in- 

cluding 

rye  Hour, 
liscal  years 
beginning 

Yfur. December. May  of following 

year. 

Low. 
High. Low. High. 

July  1. 

Acres. Bush. Buf^hels. 
Crutf. 

Dollars. Cents. Cents. Cents. Cenf^. BufiiteU. 

lS('i6 1,548.033 
l,t«9,175 13  5 

20  864  914 

8-'  2 

17,149,716 
U2 150 231,971 

iHt;7   13.7 23^184,000 100.4 23,280,584 

132 157 
173 185 5<.4, 901 

IMI-S   
l,tol.3-21 

13.  6 22.  50-1,  800 
94.9 21.349,190 

106i 

118 100 

1154 

92,869 ist;9   1,657,584 

13.  (•) 

2-2,  527,  900 77.0 
17,341,861 

66 

77i 

78 

834 

199,4.^)0 

INTO   1,176,137 13.2 15,  473,  600 73.2 11,3-26,967 67 

74 

81 

91 

87,174 
KS71   1,069,531 14.4 15,  -365,  500 71.1 

10,  9-27,  6-23 

62 

m 75 93 
832, 6K9 1X72   1,018,654 11.2 11,888,600 67.6 

10,071,061 

574 

70 

684 

70 

611,749 

187:5   1,150,355 13.  2 15,112,000 70.3 
10,638,-258 

70 

81 91 

102 
1,9-2:^,404 

1874   1,116.716 13.4 14,990,900 77.4 11,610,339 93 

991 

103 

1074 

267, 058 187r^   1,:»J,788 13.0 17, 722, 100 67.1 

11,894,-2-23 

67 

cm 

614 704 

589, 159 
I87f)   1,468,374 

13.9 
20,374,800 61.4 12,501,970 

65J 

73 70 

924 

2,2:i4,8.^>6 

1877   1,41 2,  902 15.0 21,170,100 57.6 12.-201,759 

55i 561 

64 

60 

4, 249.  684 187S   1,62-2,700 
15.9 25, 842,  790 

52.  5 
13,  (Mii\,  002 44 

44i 

47 52 4, 877, 821 
187'.)   1,625,450 14.5 23, 639, 460 65.6 15, 507,  431 

73i 

81 

734 

85 
2, 943, 894 18S0   1,767,619 13.  9 24,  540, 829 

75.6 18,564,560 

82 

9U 

115 

118 

1,955,1.55 1881   1,789,100 11.6 20,  704,  950 93.3 19,327,415 

96i 

98 

77 

83 

1,003,609 
1S8-2  . 2,  227,  894 13.4 29, 960,  037 61.5 18, 439, 194 57 

581 

&2 67 
2,2W,212 188;;   2,314,7,54 12.1 28, 058, 582 58. 1 16,300,503 

56i 

60 

604 

624 

6,217,-590 18^1   
2,343,9i'.3 

12.2 28, 640, 000 
51.9 

14,857,040 51 

52 

68 73 2,974,390 
188.T   2. 129,  301 10.2 21,756,000 57.9 

12.594,8-20 

58i 

61 58 61 
216,699 

1886   2, 1-29, 918 11.5 24,  489,  OOO 
53.8 

13,181,3-30 

53 

54i 

544 
564 

377,  302 
1887   2,053,417 10.1 20, 693, 000 54.5 11,283.140 

55i 

61 -{ 

63 

68 94,827 
1888   2,361,805 12.0 28,415,000 

58.  8 
16,721,869 

50 

52 

39 

414 

309,  26(; 
1889   2,171,493 13.1 •28,4-20,299 

4-2.3 

12, 009, 752 

44 

451 
49i 

54 2, 280, 975 
1890   2,141,853 12.0 25,  807,  472 

62.  9 
16,  •2-29,  992 

641 

661 

83 

92 
358,  -263 1891   2. 176, 466 14.6 31,751,868 77.4 24,  5ts9. 217 86 

92 

70i 

79 12, 068,  628 
1892   2, 163, 657 12.9 27, 978,  824 

54.2 15, 160,  056 

46 

51 

504 

62 
1,493,924 1893   2, 038, 485 13.0 26,  .555, 446 

51.3 
13, 612, 222 

45 

474 

444 

48 

249, 152 
1894   1,944,780 13.7 26,727,615 

50.1 
13, 395, 476 

47^ 

49 

624 

67 
32, 045 1895   1,890,345 14.4 27, 210, 070 

44.0 

11,964,826 
32 

35J 

33 

364 

1,011,128 189G   1,831,201 13.3 24, 369, 047 
40.9 

9, 960, 769 
37 

424 
32i 

35i 

8.  575, 667 
1897   1,703,561 16.1 

27, 3(i3,  3-24 

44.7 12,239,647 

45J 

47 

48 

75 

15, 5t;2, 035 
1898   1,643.207 15.  6 25,  657, 522 46.3 11,875,350 

52.^ 

554 5<)4 

62 

10, 169,  8-22 
1899   1,659,308 14.4 23,961,741 51.0 12,-214,118 

49 

52 

53 

561 

2,382,012 1900   1,591,362 15. 1 23,  995, 927 51.2 12, 295,  417 m m 

514 

54 
2,315,512 1901   1,987,505 

15.3 
30, 344,  830 

55.7 
16, 909, 742 

59 

65J 

544 

58 2,  712, 077 
190-2   1,978,548 17.0 33,  630,  592 50.8 17, 080, 793 

48 

49J 
484 504 

5, 445,  273 1903 1,906,891 15.4 29,  363,  416 54.5 
15,  993,  871 

501- 

524 

DiSTRIBlTTION    OF    SeED    GkAIX    IN    CaNADA. 

William  Saunders,  direx^tor  of  the  Canada  experimentol  farms,  stated  in  1903  to  a 
legislative  committee  that  from  the  farms  were  sent  out  43,^X)1  samples  of  c?rain  for 
«:hh1.  Greiit  care  was  taicen  to  have  it  clean.  It  was  passed  through  a  fanning  mill, 
the  best  that  could  be  got.,  so  as  to  have  no  weeds,  and  after  that  there  were  many 
thousand  pounds  i:»ieked  by  hand  in  order  to  remove  any  weed  seeds  or  grain  of 
some  other  sort  that  may  have  got  into  the  sample  and  which  could  not  be  removed 
in  any  other  way. 

Hundreds  of  letters  -were  received  from  farmers.  Many  of  them  produced  suffi- 
cient seed  for  their  own  sowing  and  a  surplus  to  sell  to  their  neighbors.  That  year 

over  40,000  farmers  received  samples  of  grain  for  this  work. 
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Acrem/e,  protluvtion^  timl  ruhw  <tf  rye  In  tlir  I'nitcd  Slates  in  IHOS,  by  Staten. 

8U:tc'«  niul  Trrritorlo!^. 

Vi'rmont   
MMssiicIuisotts   
C'UiiH'ctiout   
Now  York   
Now  Jorsey   
I'lMuisylvnnlu   
Dt'linvnro   
Miirylaiul   
Virj^inia    
North  (Carolina   

Soulli  C'uroliim   
Georgia   
Alabnmn   
Texas   
Arkansas   
Trrmossoe   
Wist  Virginia   
Kontueky   
Ohio   
Mi'-liiijiin   
Indiana   
Illinois   
Wisconsin   
Minnesota   
Iowa   
Missiiuri   
Kansas   
Nebraska   
South  Dakota   
North  Dakota   
Montana   
Wyouiing   
Colora<lo   
Utah   
Idaho   
Washington   
.Oroiion   
California   
Oklahoma   

United  States 

Aerenffo. 

A crct. 

1,021 
•1, 3*20 

10,  570 

ir.8,  'i'i-J «;7,  y-".) 3r.8,  :^;7 

1 .  or)S •20.  7;}'J '25,  mw 

*2(),  7:;r. 

4,-2tV.) 
13,77S 

l,6'2-2 

•A,  (JG8 
'2,  1X1 

13,472 
10.G13 
12,872 
15, 275 

147, 524 

87, 250 
73,607 

315,410 
95, 0C3 
Gl,  848 
21,824 
82, 743 

156, 930 
31,890 
23,  :i38 
1.890 528 

2,843 3,  738 
1 ,  208 
2, 881 

11,247 
68,083 

3,713 

AVOTORO 

ylelfl  per 
ttcrc. 

Bnithrln. 
19.4 13,7 

17.0 
15.2 

13.8 
15.6 

14.8 13.7 

12.2 8..S 

7.6 
7.9 

10.6 

11.2 
9.7 13.4 

11.5 11.6 

15.3 
15.  5 
12.6 

16.5 
16.6 

18.4 
16.9 
12.8 
16.2 

14.2 
20.2 15.7 
24.6 

18.0 
18.3 
16.1 
18.5 
21.0 

14.2 
12.3 
17.9 

rr(Kliifti(»n. 

Jinahrh. 

37, 326 
59,  1K4 

179,<;'.K) 

2,401,'.i-l 

9:!7,  420 

5,716,  ;V.>.5 l5,(;r,K 2.S|,028 
309, 429 

182,4t;K 32,114 
108,  Sir, 
17,193 
52, 0S6 
21,066 

1  HO,  .725 
122,0r)0 
149,315 
233,  708 

2,286,622 
469. 350 

1,215,506 
5, 2:55,  8C6 
1,719,159 
1,095,931 279,  :M7 
1,3-10,437 

2, 228, 491 
704,778 
366,  107 
46, 494 
9.-504 

52, 027 

60, 182 
22, 348 
00,  rm 159, 707 

837,421 
06, 463 

Avcrapfc  I  Aveniffc 
farm     lvalue  per 

i>riee,  aer«.', 
HQ.  1.       Dec.  1. 

Ccntn. 65 
73 
71 
61 61 62 

61 
59 
66 

84 

107 

114 
108 
74 
84 

74 
71 
69 
58 
51 

53 

52 

50 

45 

44 
55 
44 

37 
40 
43 
63 
69 

61 
65 

65 

72 
97 
77 
50 

1,906,894 15.4 29,363,416 
54. 5 

Dnllnrx. 

12.61 
10.00 
12.07 
9.27 8.K} 

9.67 

9.03 
8.08 
8.05 

7.39 
8.13 

9.01 
11.45 

10. 51 8.15 

9.92 8.17 

8.00 8.87 

7.90 

6.08 
8.58 
8.30 

8.28 
7.44 
7.04 
7.13 
5.25 
8.08 

6.75 15. 50 

12.42 11.16 

10.40 
12.02 
15. 12 
13.77 
9.47 
8.95 

8.39 

I'arm  value, 

Dee.  1. 

DoHnrn. 
21,202 

43, 2')4 
127,580 

l,467.o:vi 599.919 

3,  5<i2, 810 

9, 551 
167,577 

201,2-2:J 

153, 273 

34, 715 
124,084 

18,568 
38,544 

20,215 
13.3,  588 86, 656 
103,027 13.5,551 

1,166,177 
248, 7.56 
632,  0<;3 

2, 617. 903 
787,  r.i2 482, 210 
1.53, 641 

689,792 

824, 542 281,911 

1.57,5.55 
29, 291 

6,558 31,736 
39,118 
14,526 

43,  .^;61 

1.54,916 

644, 814 

33, 232 

15, 993, 871 

Digestibility  of  Different  Kinds  of  Bread. 

The  question  is  often  a^sked,  Which  kind  of  bread  furni.shcs  the  greatest  amount  of 
digestible  nutrients?  Among  the  best-known  experiments  are  those  of  jNIeyer  and 
Voit,  of  Municlj,  alK)ut  twenty-five  years  ago.  Four  kinds  of  bread  were  used :  ( 1 )  Rye 
bread,  raised  with  a  leavening  powder;  (2)  bread  made  from  a  mixture  of  rye  and 
wheat  Hours  and  raised  with  yeast;  (3)  fine  white  bread  raised  witii  yeast,  and  (4) 

coarse  whole-wheat  bread,  which  the  (Jermans  call  "])umpernickel,''  raised  with 
yeast.  The  third  of  these,  line  white  bread,  yielded  the  highest  percentage  of  digesti- 

ble nutrients.  ]Sext  came  the  wheat  and  rye  bread,  then  the  bread  raised  witli  the 
leavening  powder,  and  last  the  pmnpernickel.  The  pumpernickel  maybe  left  outof 
account,  as  it  wa.s  too  coarse  to  be  justly  compared  with  whole-wheat  bread  such  as 
i.s  made  in  the  United  Stiites.  The  fine  wheat  Ijread  wa.^  the  lightest  of  the  other 
three.  Next  to  it  stood  the  rye  and  wheat,  and  last  that  rai-^-ed  with  the  powder — 
the  same  order  that  they  took  with  reganl  to  digestibility.  The.^e  experiments  prove, 
not  so  much  the  comparative  value  of  different  fiours  as  that  the  digestibility  of 
bread  depends  largely  upon  its  lightness. 
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Average  yield  per  acre  of  nje  in  the  United  States,  1804-1003,  hy  States. 

States  and  Territories. 

Maine   
New  Iliimpslure 
Vermont   
Mu.ssaoiiusetts... 
Conneotient   
New  York   
New  Jersey   
Pennsylvania  ... 
Delaware   
Maryland   
Virginia   
North  Carolina.. 
Sonth  Carolina.. 
Georgia   
Alabama   
Texas   
Arkansas   
Tennessee   
West  Virginia... 
Kentueky   
Ohio   
Miehigan   
Indiana   
Illinois   
Wisconsin   
Minnesota   
Iowa   
Missonri   
Kansas   
Nebraska   
South  Dakota  . . . 
North  Dakota... 
Montana   
Wyoming   
Colorado   
Utah   
Idaho    
Washington   
Oregon   
California   
Oklahoma   

General  average 

181M. 

Bush. 

16.5 
15.4 
13.1 
19.  2 
12.9 

15.4 
14.8 
13.9 

13.5 

8.8 

9.0 4.7 

6.5 
13.3 
11.3 
9.0 

7.6 8.0 
12.2 18.3 

13.2 
19.3 
18.6 
16.0 
17.5 
16.9 
15.4 

5.8 6.1 
4.5 

15.0 

15.6 
19.0 

14.4 
14.1 
13.2 

1895. 

Bush. 

19.2 
16.0 
16.0 
19.9 
16.9 
18.1 
13.6 
15.1 

12.  9 
11.0 

7.7 
9.3 

7.2 10.2 
5.5 

10.0 

7.2 16.1 
13.2 
14.8 
13.6 

12.2 
15.2 

16.1 21.1 
20.6 
12.2 
5.9 

9.3 8.4 
21.3 

14.5 

19.8 

26.  7 
11.2 
11.6 

13.7 14.4 

1896. 

Bush. 
18.0 
19.6 
18.6 
22.0 
15.4 
14.3 

13.8 16.0 

9.2 10.0 
7.5 4.8 

7.1 
8.0 

7.0 10.0 

9.0 
10.6 11.0 

9.6 

9.2 10.6 
15.3 
14.5 
15.6 
17.5 

12.  2 
7.0 

16.9 11.6 
12.0 

23.5 
20.0 

15.0 
12.7 
14.3 

13.3 

1897. 

Bush. 

13.5 18.0 
16.0 
19.5 
19.0 
18.5 
17.0 

19.0 

17.0 11.0 

8.8 6.6 

7.4 

9.6 12.0 11.0 

10.0 

11.5 
13.0 
18.0 

15.0 
l.S.O 

15.5 16.0 

17.2 
16.0 
12.0 
14.0 
17.0 
16.5 

14.5 

15.0 
12.0 

19.5 
15.0 

12.2 

16.1 

1898. 

Bush. 
18.0 
17.5 
19.1 
16.7 
18.0 17.5 
15.5 

16.1 

14.5 
11.2 
9.1 

8.5 8.0 
11.1 12.0 

11.4 
10.5 
11.2 
13.0 
17.4 

15.3 
15.5 
14.8 

15.3 
20.5 
19.0 

13.1 
15.6 
18.8 
16.6 
15.0 

18.0 

19.5 
18.0 

14.4 
9.0 

15.6 

1899. 

Bush. 

15.0 15.0 

17.0 
16.0 
18.0 
16.0 
15.0 15.0 

14.0 

9.0 
7.0 
5.0 
6.0 

8.0 10.0 
11.0 

9.0 
10.0 

10.0 16.0 
14.0 
13.0 
15.0 

15.0 
18.0 
18.0 
13.0 11.0 

16.0 15.0 
15.0 

14.0 
17.0 

16.0 

11.0 
15.0 

14.4 

1900. 

Buxh . 
17.2 

17.  1 
16.6 16.9 

17.0 

15.1 15.  9 

15.3 

16.5 10.5 

8.9 
7.5 7.0 

7.8 
16.5 

11.5 
11.0 

10.5 
13.1 16.6 
14.6 
15.1 

17.2 
15.8 
19.5 18.0 
14.0 
15.2 
14.2 
10.6 
5.2 

16.8 

17.5 

16.3 

16.1 13.0 

1901. 

Bush. 

18.3 15.9 

18.0 
11.9 
15.0 
15.9 15.3 

14.4 11. 1 

8.5 7.7 
7.C 
8.0 

II.  1 
8.7 11.3 

12.0 

14.0 16.9 

14.0 
14.5 
17.0 
15.9 
19.3 18.4 

14.2 14.3 
15.0 

14.4 13.8 

26.7 24.0 

16.1 
14.2 
15.0 
17.5 15.7 

12.8 14.8 

15.1 15.3 

1902. 

Bush. 

16.9 

15.2 

17.4 17.5 

16.4 
16.0 

13.5 11.0 
9.6 

8.2 
7.6 
6.3 10.0 

9.9 12. 
11, 

13. 
17. 
17. 

14. 
19. 
18. 
22. 
n! 
18.  2 
12.0 20.3 

18.8 
20.2 
25.0 18.0 
15.9 

12.4 
20.  2 17.8 
13.4 

12.0 

16.0 

17.0 

1903. 

Bush. 

19.4 
13.7 
17.0 
15.2 
13.8 
15.6 
14.8 

13.7 
12.2 8.8 

7.6 7.9 10.6 

14.2 
9.7 

13.4 11.5 

11.6 
15.3 
15.5 12.6 

16.5 16.6 

18.4 16.9 
12.8 

16.2 

14.2 20.2 
15.7 
24.6 18.0 

18.3 
16.1 18.6 

21.0 
14.2 12.3 17.9 

15.4 

Average  yield  of  rye  in  certain  countries,  in  bushels  ])er  acre,  1S04-1002. 

Year. United 
States. 

liussia. 

Ger- 

many. 
Austria. 

Hungary. France. Ireland. 

1S94   13.7 
14.4 
13.3 
16.1 
15.6 
14.4 15.1 
15.3 
17.0 

12.7 
11.6 
10.9 
9.3 

10.5 12.8 

12.5 
14.0 
12.4 

22.0 
20.9 
22.7 

21.8 

24.2 
23.6 
22.9 
22.4 24.5 

17.2 
14.5 16.3 
13.9 

17.7 
18.7 
13.0 

16.9 
18.2 

19.5 
16.7 
18.2 13.5 
16.9 

17.7 

15.1 
15.8 19.3 

(«) 19.5 18.8 

18.7 
13.4 18.3 

18.2 16.9 
16.7 

14.3 

25.4 1895   
26.8 1896   25.4 

1897   21.6 
1898   25.8 
1899   25.8 
1900   

25.6 

1901   27.4 
iy02   

28.0 

Average   15.0 11.6 22.  8 
16.3 17.0 17.2 25.  d 

«  Winchester  bushels. b  Bushels  of  56  pounds. 
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Average  value  i>i  r  n-,,    nj    ii/<    m    the   I'liilttl  SldieK,   litisul  iijxjit  jdnn   ndne,  December  J 
1894-1003,  by  States. 

States  and  Territories. 1894. 

MiUno   $13.37 
Now  Hampshlru    11.40 
V«Miuiiiit    9.  N) 
Massucluisctls    14.0*2 
CoiiiUTticut    8.39 
Now  York    8. 3'2 
Now  .lorsoy    8. 14 
IViuisylvaiiiii    7.78 
l)olawaro   
Maryhiiid    6. 
Viri^inia    4. 
Nortli  Carolina   I    G. 
South  Carolina       4. 
Goork'ia   I    fi. 
Alabama    12. 
Toxas       .s. 
Arkansas       C. 
Tonnossoe        4. 
Wost  Virj^inia       4. 
Kontuckv       7. 

Ohio  ...."        8. 
Michipm   i    fi. 
Indiana   '    8. 
Illinois        8. 
Wisoonsin        G. 
Minnosota        7. 
Iowa        7. 
Missouri   
Kansas        2. 
Nol)raska        2 
South  Dakota   
North  Dakota   
Montana   
Wvoiiiin:^   

Colorado   '    10. 30 Utah    10.83 
Idaho   
AVashington        8. 06 
OroRon       S.  04 
California       7. 92 
Oklahoma   

1896. 

116.32 12. 16 
9.12 13.33 
10.66 
8. 69 

6.9-1 
7.66 

6.32 

6.72 4.93 
10.70 
6.12 
8.67 
4.13 
6.20 
4.46 
9.82 
7.39 
6.66 f).  44 

5.12 
6.08 
5.64 

5.91 6.39 

4.76 
2.24 
2.79 
2.10 
6.75 

General  avcrajrc 

6.96 
6.93 

180C. 

812.06 14.11 

12.  (n» 
16.40 
8.78 6.  29 
6.49 

7.62 

4.42 
4.80 
6. 32 
4.18 
7.17 

7.04 4.G9 
7.00 5.40 

6.94 
6.94 

3.74 
2.94 
3.82 
6.20 
4.82 
4.68 
6.08 

6.73 
2.45 

3.72 
3.13 2.64 

1897. 

811.07 16. 12 
9.  GO 

11.90 
11.21 

8.88 
8.60 
8.17 

1898. 

815.12 13. 12 
11.08 
10. 62 

10.80 8.  75 

7. 75 7.67 

7.82 
5.50 
6.28 
6.68 

6.81 11.33 
8.64 
9.46 6.80 

5.87 
6.89 

7.92 
6.30 
5.46 

6.82 
6.6G 

14.57 
8.00 

20.03 
6.06 
6.73 

6.89 6.33 

7.60 

7.62 8.70 

5.44 

7.83 
6.15 
6.82 

8.67 
7.84 

11.65 
8.62 
7.41 5.  56 
6.82 

7.15 7.83 

6.58 6.67 

6. 51 

6.  .58 7.79 7.60 

6.16 5.77 
6.39 

5.64 6.40 

1899. 

812.60 12. 16 

10.64 
12.  M 
11.62 

8.96 
8.  2.5 7.65 

7.98 4.77 

5. 26 6.46 

6.72 8.32 
8.20 
8.14 6.03 

6.20 7.00 

8.80 
7.28 
6. 24 
7.05 
7.20 
7.56 
7.20 

6.60 
4.62 
6.08 6.65 

6.65 

7.80 
7.20 

9.00 
8.97 

6.72 8.16 

12. 09 
8.85 
7.93 

10.44 
10.37 
6.30 

9.60 
7.70 

11.70 

1900. 

814.10 14.02 

10.13 

12.68 
11.05 8.46 

8.74 

8.11 
8.  .58 
6.09 
6.76 

7.87 
7.21 8.03 

11.05 

8.28 
7.48 
6. 72 

8.  2') 

13 
,01 
65 
.08 

74 
8.19 7.38 

7.14 6.54 
5.68 
4.13 

2.13 

9.07 
9.10 

9.45 
9.82 
7.54 

1901. 1902. 
1903. 

814.64 
12..% 12.96 9.24 

8.85 
9.64 

8.87 

8.00 

6.77 
6.63 

8.  .55 8.06 

8.  .32 10.32 

7.74 
8.36 
7.80 
9.38 9.30 
7.28 
7.68 

9.69 
8.27 
9.46 
9.20 
9.61 
7.87 6.90 
6.19 
6.93 

16.02 
19.20 

9.98 
9.23 

10.05 

10.85 10.36 

7.30 
10.36 

7.18 7.23 7.36 7.73 8.61 

813.01 12. 16 

13.05 10. 15 

10.00 8.48 

8.37 
8.12 

6.34 
6.97 
8.69 
6.93 

10.  f>0 
7.62 
8.98 
8.03 

5.61 
8.31 
9.27 
8.77 
6.67 
9.55 
9.45 
9.69 

7.31 
8.74 6.40 

7.31 
7.71 
8.69 16.00 

9.00 
8.90 

7.56 
12. 12 
11.39 
9.78 

9.00 
7.62 

8.63 

812.61 
10.00 
12.07 

9.27 8.83 
9.67 

9.03 
8.08 

8.05 7.39 
8.13 

9.01 11.45 

10.51 
8.15 

9.92 8.17 

8.00 8.87 
7.90 
6.68 
8.58 
8.30 
8.28 

7.44 
7.04 
7.13 

6.25 8.08 
6.75 15.50 

12.42 
11.16 
10.46 

12. 02 
15. 12 
13.77 
9.47 
8.95 

8.39 

2         A1903- 
40 
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Average  farm  price  of  nje  per  buifhel  in  the  United  States  JJtceinber  1,  18V4-1'j03j  by  Slates. 

states  and  Territories. • 
1894. 1895. 1896. 1897. 1898. 1899. 1900. 1901. 1902. 1903, 

Ikfiiino   
Ctrnti. 81 

74 
73 

73 65 54 
55 

56 

Centa. 
85 
76 
57 
67 
63 
48 
51 
50 

Cents. 
67 
72 

65 

70 

57 
41 47 

47 

Cents. 
82 
84 
60 

61 

59 

48 

60 

43 

Cents. 
84 
75 
58 

63 
60 
50 
60 

47 

Cents. 

81 
62 

79 

64 
66 
55 

51 

Cents. 
82 
82 

61 

75 
65 

56 

55 
63 

Cents. 
Cents. Cents. 

Ni'W  H  it  n  I  psii  i  r*j      
I 

^'t'^ul()ut   

80 

79 

72 
62 
59 
60 
58 
56 
61 

78 

111 
106 
104 

93 

89 
74 

65 

67 
55 

52 
53 
57 
52 
49 

60 

67 

55 
46 
43 

43 
60 
80 

62 
65 

67 

62 

66 
57 
70 

70 

80 

75 

68 

61 

53 

62 

58 

66 

85 
113 
110 

105 

76 

73 

73 

68 

62 
53 

49 

46 

50 

50 
43 
42 
48 
45 
36 
41 

43 

t^4 

50 
56 

61 
60 

64 

73 

75 

47 

66 

MuS;4H cliiist'tts   

73 

Coiii\t'«"ticut   

71 

New  York   

61 

New  Jersev   

64 

I'euiisylvaiiia   
62 

Deliiwure                .         

61 

Murvhiud   
47 
54 

70 
96 
97 

95 75 
76 59 

57 59 
45 
46 

42 43 

43 43 
46 47 

46 
48 
46 

37 

49 

62 64 115 

85 U 
75 
72 
62 
61 56 
45 
40 

42 40 

35 
28 

31 
39 

38 

30 

25 27 

48 48 

71 87 
101 88 

67 70 
CO 
56 

M 
39 
32 36 

34 33 

30 29 

47 
35 
22 
27 
22 

46 

50 
60 

86 
92 

118 
72 
86 
58 51 
53 
44 

42 
42 
44 41 

37 

36 
44 40 

32 

35 36 

54 
46 
61 

102 

98 
105 
71 

65 
53 
52 

55 
45 
43 

43 
44 
43 

38 
40 

47 
37 

34 
34 
36 

57 

53 

75 109 

112 
104 
82 
74 
67 

62 
70 

55 
52 
48 
47 
48 

42 
40 

50 
42 
38 
37 

37 

52 

58 

76 105 103 
103 
67 

72 

68 

64 

63 

55 
48 
60 
47 
49 

42 
41 

51 
43 
40 
39 
41 

60 

Vitf^iuia   

G6 

North  Crtroliua   

8i 

South  CuroliuH   

107 

Ge*)rgia   

114 

AUibiiuiii   

108 74 

Arkansas   
Teiiiiesseo   

84 

74 

West  \'ir4;inia   
71 

Kentucky   

69 

Ohio   

58 

Mic'hif^an   

61 

luiUuiui   

53 

Illinois   52 
Wisconsin   

60 

Minnesota   

45 

Iowa   

44 

il  isst)uri   55 
Kansas   

14 

Nebraska   

37 

South  Dakota   

40 

North  Diikota   

43 

Montana   

fi3 

Wyoming'     
1 ! 69 

Colorado   
66 57 

48 
35 62 40 

52 
60 

50 
46 

48 
48 

52 

61 

Utah   65 
Idaho                                       ... 65 

W  a>iliiugtoii   56 
57 
60 

75 

54 58 

50 

60 
60 62 

59 

65 

58 
72 
70 

60 
70 
78 

58 
61 
58 

72 

Oreg'on   
97 

California     77 
OklaiiOuia   

50 

  1 

.   .^ 

General  average   60.1 44.0 40.9 44.7 
46.3 

51.0 51.2 55.7 
50.8 54.6 

Transportation  rati average  for  nje  in  sacks,  in  cents  jicr  100  pounds,  St.  Louis  to  Xcw 
Orleans,  by  river. 

ias3    17.  75 
1884    M.OO 
1885    15.00 
1886    16.00 
1887    18.25 
1888    15.00 
1889    17.93 

1890   -    15.66 
1891       16. 28 
1892    16.87 
1893    17.54 
1894    17.14 
1895    13.00 
1896    14.  54 

1«97    10.83 
1898    10.00 
1899    10.  00 
1900    10.00 
1901    10.  00 
1902    10.  00 
1903    10.  00 



STATISTICS    OF    KYK. 

027 

}\liokmir  2>r((t.s  oj   rif(- per  htislicl  in  leading  cities  of  the  Uniled  Slaten,  J8:j9-1903. 

I»nti' 

.innuiiry. .. 
Kiltnmry  . 
Mm  nil  .... 
April   
May   
•luiio   
July   
August   
Si'j)toinl)t.'r 
Ootobor  ... 
KovrniluT 

iJeccmbc'r. 

January. . . 
rol)ruarv  . 

Murch  ."... April   
Mj.y   
Juiio   
July   
August   
SoptcM.ibcr 
Ootohor  ... 
November 
December. 

January... 
February  . 
Mareh   
April   
May   
Juno   
July   
Augutit   
September 
Oetober  . . . 
November 
December. 

January... 
February. . 
March   
April   
May   
June   
July   
August   
September 
OctolxT... 
November 
December. 

Januan'... 
February.. 
March   
April   
May   
June   
Jsily   
Aujrust   
September 
October . . . 
November 
December. 

]S'.)9. 

H)00. 

1901. 

YM-1 

1903. 

New  York. 

Prime  State. 

Low.     High 

Caitf. 

G:{i r.«i 

(;.') 

r>i 

CO 50 
Gli 

01 58  i 

60 

mi 

COi mi 
OOi 

61i 

57 

51,; 

50.' 

50 

54 54 

57 

59  i 

OOi 
5,St 

59 
55 

5U 

59 
59 
58 63 

68i 

68 
08 63 

03 
65 
65 

05  J 57i 

57 

57 58 
O/  5 

Ccnl«. 

(•.7i 

68 

67i 

OSi 

67 

66i 05i 
611 

6(5 

03 62 

61i 

61i 

64  i 

63 -i 
63i 
62,; 

68 

05 

58 

601 

61 
56 50 

59 

61 
61 

60i 
OIJ 59i 

01 
01 

62 

6'> ' 

08 

7'2i 
74 
70 

69 GO 

67 

66i 
66i 

06 

59i 

58i 

59 

59i- 

Cinciuuutl. 

No.  2. 

Ix)w.      High 

Ccnta. 57 
60 
59 

00 
62 

64 
57 

56 
58 

61  i 

59 
60 

59 

61 
60 
60 

01 
61 

59 51  i 

63 
55 

52 
52 

53 
56 

55 
54 

57 
55 
45 

521 

56  i 
56i 

57 

04  i 

66 
64 
63 
62 
60 

54 55i 

51' 

52  J 
52 
51 
51 

55| 

57  i 

56 
55 

57 
56 

55 

59i 

61 

58 

59 

CcntH. 

65 
06 

65 
65 
68 
(W 
07 
00 

05 

05, 

04 

05, 
OJ 
05 
04 
63 

63; 

67 
06 
00 

57 
59 

56 

55i 

58 
59 
59 

58 
02 
01 55.; 

64 
GO 
59 

05; 

73 

71 

67 
05 

04 

03; 

59 
58 

56 
55 
53 
54 

50 59 

58; 

58i 

58 
58 

58 

00 
03 
03 

62 
02 

Chicago. 

No.  2. 

Low.  High 

Cents. 

53J 

54 

49i 

52 

50  i 

56 
51 

51 ; 

5-1 

5-1: 

49 
49 

50 
51 

52; 

53 

53 
523 

50 
48 

50i 

47i- 

44; 

45J 

4'/i 

48 
49 

51; 40J 

47 
52 

52^ 

531 

54,'. 

59 

56 
56 

54.1 

54 
54 

50J 52i 

48 
49 

48 

48; 

48 

48 

4&i 48} 

48 
48 
49 

49; 

50; 

53 
53 

51  i 

50' 

Cents. 

68) 

56! 

56i 

59 

62 
02 

60 

56  i 

58 

58 
53 

52 

55; 

55 

55; 

56i 

60  i 

58 

51; 

531 

52i 

48 

49J 

49J 

50i 

51^ 

53 

5-1 

53 

57 
60 
56 
56 

61 

053 

675 

00* 

58 

57 

58 
58 

Gli 

54 

501 

501 
511 

493 

50i 

511 
511 

51 

50i 

531 

511 

53i 

00 

56{ 58i 

521 

Dululh. 

Low. High. 

Calls. 53 

Mi 

4Hi 60; 

66 

66 

60 

50i 

623 

53 
48 
47 

48 

50 
51 

51' 

513 

52 

49 

48 

50 
48 

46 

46i 

48 

491 
501 

493 

51 

461 

46i 

60 

50 

50; 

521 

57; 

54 

53 

52 

52 
64 

551 

511 

46 

47,', 

47 

49 

48 
48 

48 
49 
49 

49; 

60 

48i 

50i 

5()i 

52 
52 

51 

Cents. 

■  68 

b6 

65} 

f.8 

•   6K| 

58 

63^ 
57i G7i 
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Monthly  a cenuje  prices  of  rije  in  thicafjoJ^ 

[Ceuts  per  bushel.] 

Month. 

Juniuuy   
Ftbruary    
Marcli   
April   
May   
June   
July   
August   
St'ptt'iI\bor   
Oituber   
NuvfUibor   

Dccembt-r   

Yearly  average 

1892. 1893. 1894. 
82JI 

64 

44} 

83 
52 

45 m 

49^ 

47i 

73  A 

49  k 

48 
m 

57 

4(;j 

77 

50i 

47^ 

70 47 44 

62 
45 

45J 

56J 
431 

47i 

52 
45 47 

60 

45'- 

47  i 4yA 

46^ 48  J 

ti7i»6 m 

46A 

1895.    1896. 

49i 

51^ 

52.^ 

60 

64} 63} 

51 42 39 
39 
36i 

34 

48f 

36J 

39i 371 

36i 

34} 
3li 

30| 

30 

331 

37i 

39i 
39} 35^e 

1897. 

36 
34 

33i 

33} 34  i 

33} 

87} 
48^ 

49 » 

46 

46i 461 

40 

1898. 

46  i 

48  i 
4U| 

56 

6U 

45 

451 

43} 
45} 

48 

6U 

54 

49J 

1899. 

66i 

55i 

62} 

55  i 

59i 

59 

65i 

54 
66 

66i 

51 

60i 55A 

1900. 

51 

53i 

63} 
54i 

'oil 

54 

49} 
51 J 

49} 46i 
478 

52 

1901, 

481 

491 

50i 
50i 

52} 
492 

52 
56 

54i 
54| 

57} 62i 

53i 

1902, 

01} 

5»i 
66  i 

56 

66i 

671 

66  J 

61 

49} 49J 

50 

48} 

1903. 

49  i 

f>Oi 

49  i 

49^ 511 
50i 

52 

56i 

54i 

64J 5U 

W, 

51} 

"This  table  exhibits  average  cash  prices  for  the  past  twelve  years.  The  monthly  prices  are  the 
means  between  the  lowest  and  highest  prices  for  each  month,  and  the  yearly  prices  are  the  u,vcragea 
of  the  monthly  averages. 

BUCKAVIIEAT. 

Condition  of  buckwheat  crop  of  United  States,  vionthly,  1S87-1903 

Year. Aug. Sept. Oct. Year. 
Aug. 

Sept. Oct, 
Year. 

Aug. 

Sept. Oct. Year. 

Aug. 

Sept. Oct. 

1887.. 93.3 89.1 76.6 1892. 92.9 89.0 85.6 
1896. 96.0 

93.2 86.0 
1900. 

87.9 
80.5 

72.8 1888.. 92. 5 93.7 79.1 1893. 88.8 77.5 73.5 1897. 
94.9 95.1 90.8 1901. 91.1 

90.9 
90.5 1889.. 95.2 92. 1 90.0 1891. 82.3 69.2 72.0 

1898. 
87.2 

88.8 
76.2 1902. 

91.4 86.4 80.5 1890.. 90.1 90.5 90.7 1895. 85.2 87.5 84.8 1899. 93.2 
75.2 70.2 1903. 93.9 91.0 

83.0 

1891.. 97.3 96.6 92.7 \ 

Acreage,  production,  value,  and  price  of  hucl'wJieat  in  the  United  iStcdes,  lSGG-1903. 

Year. 

186G, 
1867. 
1808. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1S76. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886, 
1887, 
1888, 
1889 
1890 
1891 
1892 
1893 

189^1 1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 

Acreage. 

Acres. 

1,045,624 
1,227,826 
1,113.993 
1, 028,  693 

536, 992 
413,915 
448, 497 
454, 152 
452, 590 
575, 530 
666, 441 
649, 923 
673,100 
639, 900 
822, 802 
828, 815 
847,112 
857,  3 19 
879, 403 
914,  394 
917,915 
910, 506 
912,630 
837,162 844, 579 
849, 364 
861, 451 
815, 614 
789, 232 
763, 277 
751, 898 
717, 836 
678, 332 
670, 148 
637, 930 
811,164 
804, 889 
804, 393 

Average 

yield  per acre. 

Bushels. 21.8 

17.4 17.8 
16.9 18.3 

20.1 
18. 

17, 
17, 

17, 
14, 
15, 
18.2 
20.5 
17.8 

11.4 
13.0 
8.9 12.6 

13.8 
12.  9 
11.9 

13.2 14.5 
14.7 

15.0 14.1 
14.9 

16.1 

20.1 18.7 
20.9 

17.3 
16.6 
15.0 

18.6 

18.1 17.7 

Production. 

Bttshels. 
22,791,839 
21, 359, 000 
19, 863,  700 
17,431,100 

9,841,500 
8, 328,  700 
8, 133,  500 
7,837,700 
8, 016, 600 
10,082,100 
9,  668,  800 

10, 177, 000 
12, 2 16,  820 
13, 140,  000 
14,617,535 

9, 486, 200 
11,019,353 
7,  im,  954 11,116,000 

12, 626, 000 

11,869,000 
10, 844,  000 
12, 050, 000 
12,110,329 
12, 432, 831 
12, 760, 932 
12, 143, 185 

12, 122,  311 
12, 668,  200 
15,341,399 
14, 089,  783 

14, 997, 451 
11,721,927 
11,094,473 

9,566,966 15, 125,  939 
14, 529, 770 
14, 243, 644 

Average 

farm 

price  per 
bushel, 

Dec.  1. 

Farm  value, 

Dec.  1. 

Cents. 

67.6 78.7 
78.0 
71.9 

70.  5 

71.5 73.5 75.0 
72.9 
62.  0 

66.6 66.9 

52.  6 
59.8 
59.4 
86.5 

73.0 
82.  2 58.9 

55.9 
54.5 
56.  5 
63.3 

50.5 57.4 57.0 

51.8 
58.4 

55.6 45.2 

39.2 42.1 
45.0 
55.7 

65.8 

56.3 
59.6 60.7 

Dollars. 
15,413,160 
16,812,070 
15, 490,  426 
12,-534,851 

6, 937, 471 
6, 208, 165 
5, 979, 222 
5, 878,  629 
5,  843,  645 
6,  254,  564 

6, 435, 836 
6, 808, 180 
6,441,240 

7, 856, 191 
8,  682, 488 

8, 205, 705 

8, 038, 862 
6, 303, 980 
6, 549, 020 
7, 057, 363 
6,  465, 120 

G, 122, 320 
7,  627,  647 
6,113,119 
7, 132, 872 
7,271,506 G,  295, 643 

7,  074, 450 
7,  040, 238 
C,  936, 325 

5, 522,  339 
G,  319, 188 

5,271,462 
G, 183, 675 
5,341,413 

8,  523,  317 
8,  6.54,  704 

8,  650,  733 



STATISTICS    OF    IJUCKWIIKAT. C2D 

AcrecKje,  production,  and  value  of  buckwheat  in  the  United  /states  in  1003,  by  States. 

Slutiv 

Mnfno   
Now  lliunpshiiv  . .. 
ViTiiumt   
MHssacliiisi'tts   
('oniuTlicut   
New  York   
New  Jersey   
Poniisylvauia   
Delaware   
Maryland   
Virffinia   
North  Carolina   
Tennessee   
West  Virginia   
Oliio   
]Miel>ii,'au   
Indiana   
Illinois   
Wiseonsin   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   

>'urth  Dakota   

United  States 

Average 

yield  per acre. 

Average Average 

Acreage. I'roduetion. 

Bushels. 

farm 

i)rlc«'. Dee.  1. 

value  per 

a<'re, 

Dec.  1. 

Farm  value, 

Dee.  1. 

Acre*. Bushels. 
Cents. 

Dollars. Dollars. 

24,  •ir)0 
29.  8 728, 878 61 15. 20 

371,728 

l,<t7J 
19.6 

38,651 
69 1 1 .  56 

22, 8(J4 9,  320 
24.0 22:5,  6S0 

66 13.20 
123,024 

2,  ISO 
13.7 

29, 866 
68 

9.  32 
20,  .'{09 3,  (ui 17.5 64,278 

71 12.  42 
45,6:57 

838,  -Mh 

18.3 

6,192,080 
59 

10.80 3,  653,  327 13.27U 
18.1 

240, 1M7 
64 

11.58 

1,^,3,720 

262,  in:, 
16.5 4,161,218 

64 

10.56 
2,663,180 

i,i(;o 

15.2 
22, 192 

65 

8.  36 
12,200 

8,  37 1 
10.3 

136,496 63 
10.27 85, 992 

19,r.U) 
18.0 364,746 61 

11.35 222, 495 

6,  607 

12.1 
67,815 

65 7.86 44,099 
63r, 

11.7 

9,  334 
66 9.70 

6, 160 21,341 
17.2 

367,117 
68 11.70 249,  filO 

9, 081) 

16.6 150, 877 

65 
10.79 98, 070 

36, 518 15.  5 566, 494 
54 

8.37 

305,  907 

5, 335 

10.8 

89,  628 

70 11.76 62, 740 

5, 082 

15.3 

77, 755 
73 

11.17 
w;,  7(;i 25,671 

15.6 
400, 468 

61 

9.  52 
211,285 

4, 874 
15. 2 74, 085 

63 
H.OCj 39, 265 

8,  906 

15.1 
134,481 

71 

10.72 

95,  4H2 2,289 

14.8 
33, 877 

75 

11.10 
25, 40S 

1, 921 

18.4 
a5,  346 

78 
14.35 27, 570 

944 
19.0 

17, 930 69 13.11 
12, 376 

1,270 
12.7 

16, 129 

63 

6.73 

8, 548 804,393 
17.7 

14, 243, 644 60.7 10.75 
8,  650,  733 

Average  yield  j^cr  acre  of  huchwhecd  in  the  United  States,  1S94-1003,  by  States. 

State. 

Maine   
New  Hampshire  ... 
Vermont   
Mas.'^aehusetts   
Connecticut   
New  York   
New  Jersey   
Pennsylvania   
Delaware   
Maryland   
Virginia   
North  Carolina   
Tennessee   
West  Virginia   
Ohio   
Michigan   
Indiana   
Illinois   
Wisconsin   
Minnesota   
Iowa   
Missouri   
Kan-sa.^i   
Nebraska   
North  Dakota   , 

Oregon   .^ 

General  average 

1894. 

Bush. 
37.8 
20.0 
22.4 
18.9 
16.4 
15.5 
14.4 

18.0 
20.0 
20.0 

14.7 
18.7 
12.8 22  6 
14.9 
12.0 
14.8 
11.7 

8.5 

9.2 13.6 

9.2 

3.7 

'ss.'o" 
16.0 

1895. 

Bush. 
38.6 
29.9 
34.5 
15.0 
15.4 
21.4 
18.7 
19.9 

10.0 
10.9 
10.1 
12.0 
10.0 
18.8 
14.6 
17.2 
14.3 
13.  a 
17.9 
15.3 
13.5 

10.2 

1896. 

Bush. 
42.3 

27.2 
31.4 
18.3 
14.2 
18.8 
20.7 

17.3 20.0 
22.  7 

18.0 
20.0 
24.0 

19.5 
18.8 

15.3 24.0 

IKS 
13.5 
10.6 
16.2 
21.8 

1897. 

6.  7       21. 3 

15.5       21.0 

Bush. 

35.0 27.0 
24.0 

19.0 
17.0 
22.0 
16.0 
21.0 
19  0 

19.0 14.0 
11.0 
18.0 
19.0 
18.0 
17.0 
14.0 

13.  - 

18.0 
17.0 
17.0 
16.0 

14.0 

18.0 

1898. 

Bush. 
26.5 
20.0 
21.4 

20.0 19.0 

16.8 
21.0 

17,2 
16.5 
12.2 
17.3 
19.5 

18.0 

20.5 20.0 
14.2 

18.4 
14.0 

F.5 15.0 

1 '.  0 

15.8 

1899. 

12.8 

'i4."6" 

Bush. 
22.  0 
20.0 
23.0 
20.0 

19.0 
13.0 
21.0 
20.0 
18.0 
13.0 

14.0 17.0 
12.0 

17.0 
16.  ; 
11.0 1^0 

15.  C 
15.0 

17.0 
16  0 
14.0 

1900. 

16.0 

'i7.'6' 20.1 18.7       20.9 17.3 
16.6 

Bush. 
30.0 22.0 
25.0 
17.0 
16.0 

14.0 

16.0 
14.0 

Ib.O 15.0 
13.0 
13.0 

14.0 
17.0 16.0 
14.0 

14.0 
15.  C 
14.0 15.0 

15.0 13.0 

16.0 

"is.'o" 

1901. 

Bush. 
31.7 
21.0 
25.1 
18.9 

18.0 18.8 
19.0 
19.5 

17.8 17.5 
15.9 

15.6 
14.2 
20.6 

16.1 14.1 
13.1 
11.0 
12.4 

14.5 13.5 6.0 

7.9 11.5 
11.5 

1902.       1903. 

Bush. 

20.4 
20.0 

25.0 

14.4 
18.4 
17.7 

22.5 
18.1 

15.2 

17.0 

16.6 
14.5 18.0 
22.5 
13.9 
13.0 

17.6 
15.5 16.0 

13.9 16.0 
16.0 
12.0 

14.7 
10.0 

Bush. 29. 8 
19.6 
24.0 

13.7 
17.5 
18.3 
18.1 

16. 5 
15.2 
16.3 18.6 
12.1 
14.7 
17.2 

16.6 
15.5 16.8 

15.3 
15.0 
15.2 
15.1 

14.8 
18.4 

19.0 
12.  7 

15.0  !     18.6 
18.1 17.7 
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Average  value  jier  arre  of  biicktvheat  in  the  I 'tilted  States,  haaed  upon  funn  value  Deeemher 

i,  1S94-1'J03,  by  States. 

State. 1894. 1895. 1896. 1897. 1898. 1899. 1900. 

814.70 11.44 
12.  50 12. 24 
10.40 
7.98 
9.44 

7.70 
6.76 
8.55 

7.15 
7.28 
8.26 

9.52 9.28 
7.14 
8.54 

9.75 8.26 
8.65 

9.60 8.97 

1901. 
1902. 

1903. 

Maine   
$21.92 12. 20 
12. 77 
12.85 
10.99 

8.37 
9.36 

9.54 
10.00 
11.20 

7.9-t 8.79 
7.30 

14.01 
9.83 
6.60 
8.29 
9.01 
4.76 
5.43 

10. 20 
6.52 

«17.76 
14.05 
12.  77 
8.85 

8.62 9.42 

9.  35 8.76 
5.00 
6.10 5.45 
5.28 
5.40 

10. 72 8.03 

7.40 
8.29 
5.85 
8.23 
7.80 
6.75 

5.92 

$16.07 17.20 
12.56 
9.70 

7.24 6.96 

8.07 
6.57 
6.00 

11.12 
8.46 

12.00 

14.88 

9.75 8.08 
5.81 

12.  24 

6.21 
5.13 
4.35 

7.45 
15. 26 

S15.  40 14.85 11.01 

12.  54 
9.  09 
8.80 

7.  84 
8.82 

6.84 
9.69 
7.00 
5.39 

10.  26 

9.31 
9.00 
6.46 
6.86 
7.41 

6.81 

7.  65 8.33 
9.00 

$10. 34 9.40 
9.84 

12.  20 
10.64 
7.56 

11.34 

7.57 6.60 

6.47 
7.79 

9.36 9.36 

10.05 
10.  20 
5.% 
9.38 
7.28 

6.20 

7.35 7.69 
9.48 

$9.  68 

10.00 
11.96 
14.00 
11.97 

7.67 
11.76 10.80 
8.82 

7.28 
7.56 8.33 
6.W 

9.  52 
9.28 

6.05 
9.44 
8.70 9.45 

8.84 

9.28 8.54 

$15.22 
11.55 14.81 
11.53 
11.70 
10.  72 

9.88 
10.92 
9.79 

10.60 
8.90 

9.67 
8.  38 

12. 15 9.06 
7.19 

7.99 
7.70 

7.32 8.99 

9.45 4.56 
6.92 

6.67 6.90 

$15.81 13.00 
14.00 

10.66 
13.00 
10.44 

14.40 
11.04 
9.12 

10.37 9.96 
8.99 

13.68 13.  95 

8.48 6.89 

10.  21 
11.01 

9.44 
7.  92 11.20 

9.34 9.00 
7.79 
6.40 

$15.20 Nuvv  Hampshire   11.56 
VeriUDiit   13.20 
MasKucLust'lts   

9.32 

CuuuiH'ticut   
12.42 

New  York   10.80 
New  J erse V   11.58 

l^euusylvauia   
10.56 

Delaware   8.36 

Marvlaiul   10.27 
Virginia    11.36 
North  Carolina   7.86 

Tennessee   9.70 

West  Viri^inia 
11.70 

Ohio   10.79 
Michigan   

8.37 11.76 
Illinois   

11.17 Wisconsin   
Minnesota   9.52 

8.06 Iowa   10. 72 
M  issouri   11. 10 

Kansas   14.35 
Nebraska   2.52 4. 36 10.65 7.14 

7.81 9. 92 10.24 
13.11 North  Dakota   6.73 

Oregon   20.90 7.75 14.28 9.90 8.12 12. 58 10.01 
  1   

General  average   8.92 9.09 
7.32 8.80 7.77 

9.23 8.37 10.51 10.75 10.75 

Average  farm  2:>r ice  of  buckwheat  per  bushel  in  the  United  States,  December  1, 1894-1903,  by 
States. 

State. 

Maine   
New  Hampshire 
Vermont   
Massachusetts  .. 
Connecticut   
New  York   
New  Jersey   
Pennsylvania... 
Delaware   
Maryland   
Virginia   
North  Carolina.. 
Tennessee   

West  N'irginia... Ohio   
Micliigau   
Iniliana   
Illinoi.s   
Wisconsin   
Minnesota   
Iowa   
Misscmri   
Kansas   
Nebraska   
Norlli  Dakota... 
Oregon   

1894. 

a nts. 
58 
61 
57 
68 
67 

54 
65 
53 
50 56 

54 47 

57 
62 66 

55 
56 
77 
56 59 

75 60 
68 

'55' 

1895. 

C€7ltS. 46 

47 
37 
59 
66 
44 
50 
44 
50 
56 54 

44 
64 57 

65 

43 
68 
44 
46 
61 
60 

58 
60 

'56' 
General  average        55. 6 45.2 

1896. 

Cents. 38 
63 

•  40 

53 
61 

37 39 
38 
80 

49 

47 
60 

62 
50 43 

88 61 

45 

38 

41 

46 
70 

60 

68 

39.2 

1897 

Cents. 
44 

55 46 

66 
67 
40 
49 42 

36 

51 

50 
49 
67 49 
50 
38 
49 

67 
88 
45 49 
60 

51 
55 

42.1 

1898. 

Cents. 

39 
47 

46 

61 
56 
45 
54 
44 
40 
53 

45 
48 

52 
49 
51 
42 
51 
52 
40 

49 
48 

60 

61 58 

45.0 

1899. 

Cents. 

44 
50 

62 
70 
63 
59 
56 

54 
49 
56 

54 

49 
57 

56 
58 
55 

59 
58 

63 
52 

58 
61 

1900. 

62 

Cents. 49 

52 
50 

72 
65 
57 
59 

65 

52 
57 

55 
56 
59 

56 
58 

51 
61 
65 

59 

57 

64 
69 

64 

1901.   1902. 

Cents. 
48 

65 
59 

61 
65 

67 

52 

56 
55 
60 
66 

62 

69 

59 
60 

61 

61 
70 

59 
62 
70 
76 

75 
58 

60 

Cents. 62 
65 
56 

74 

71 

59 
frl 

61 

60 

61 

60 

62 

76 

62 

61 

53 
56 

71 

69 

57 

70 

58 
75 

53 

64 
55. 8 

56.3 59.0 

1903. 

Cents. 

61 

59 
55 

68 

71 

59 

64 

64 

55 
63 

61 
65 
6f 
68 

65 

54 

70 

73 
61 

53 
71 

75 
78 
69 

53 

60.7 



STATISTICS    OF    POTATOES. 

I'OTATOKS. 

Condition  of  (he  poUito  crop  of  Ihc  United  Slatrs,  m>iiilli/i/,  lSSS-1003. 

G31 

Year. 

188S 
IfWJ 
1890 
1891 
1892 
ISOT 
18iM 
1895 

July. Aug. 
Sc^t. Oct. 

95.7 93.2 91.6 
86.8 

as.  I 94.3 81.7 
77.9 

91.7 77.4 

(•>.').  7 

r.1.7 
'ih.  3 

96.  5 91.  8 91.3 
W).  0 86,8 

71.8 
07.7 

91.  8 86.0 
71.8 71.2 

92.  3 74.0 02.  4 04.3 

91.5 89.7 90.8 87.4 

Year. 

1896 
1897 

1«98 1899 

1900 
1901 
1902 
1903 

July. 

99.0 
87.8 

95.  5 

93.8 91.3 

87.4 
92.9 

88.1 

Aug. 

94.8 
77.9 
83.9 
93.0 

88.2 02.3 
9^1.8 

87.2 

Sept. 

8.T2 

m.  7 77.7 86.3 
80.0 

52.2 
89.1 
84.3 

Oct. 81.7 

01.6 72.  5 
81.7 

74.4 54.  0 

82.5 74.6 

Acreofjr,  pruduction,  r</7/<«',  j;/-icr6t,  exports,  etc.,  of  2>olutocs  of  Ihc  United  Staica,  ISGG-IOOJ. 

Year. Acreage. 

1S66... 
1S07... 
1868... 
1869... 
1870... 
1871... 
1872... 
1873... 
1874... 
1875... 
1876... 
1877... 
1878... 
1S79... 
1880... 
1881... 
1882... 
1883... 
1884... 
1885... 
1886... 
1887... 
1888... 
1889... 
1890... 
1891 . . . 
1892   i2, 
1893   |2, 
LS91   ;2, 
1895   !2, 

1896   '2, 
1897   '2, 
1898   '2. 
1899..i.-!2, 
1900   '2, 
1901   '2, 
1902   2, 
1903   2, 

Acres. 
009. nsi 
192,195 
131,552 

222, 2.50 
325, 119 
220, 912 
331,331 
295, 139 
310, 041 
510, 041 
741,983 
792, 287 
770, 800 
830, 800 
842, 510 
041,070 
171,636 
289, 275 
220, 980 
205, 823 
2S7, 136 
357,  322 
533, 280 
047, 989 
051,579 
714,770 
517, 902 
005, 186 
737,  973 
954,952 
767,  465 
.534,  577 
.557, 729 

581,3.53 
011,054 
804, 335 
905,  .587 
910, 855 

Aver- age 

yield 

per 

acre. 

Bush. 
100.2 
82.0 
93.8 

109.  5 
86.6 
98.7 
85.3 
81.9 
80.9 

110.5 
71.7 
94.9 09.9 

98.9 
91.0 
53.5 
78.7 
90.9 
85.8 
77.2 
73.5 
56.9 
79.9 

77.4 
55.9 
93.7 
01.5 
70.3 
02.4 

100.6 
91.1 
04.7 
75.2 
88.0 
80.8 
05.5 
96.0 
84.7 

Production, 

Bushels. 
107, 200,  970 
97, 783, 000 

100, 090, 000 
133, 880, 000 
114,775,000 
120,  401 ,  709 
113,510,000 
lot),  089, 000 
105,981.000 
100, 877,  000 
124, 827,  OCO 
170, 092, 000 
121,120,0.50 
LM,  020,  400 
107, 059,  570 
109, 145, 494 
170, 972,  508 
208,104,425 
190,012,000 
175, 029, 000 
108,051,000 
134, 103, 000 
202, 365, 000 
204,881,441 
148, 289, 096 
254, 423, 607 
150,0.54,819 
183,034,203 
170,787,338 
297,237,370 
2.52, 234,  540 
104,015,904 
192,  306,  338 
228, 783, 232 
210,920,897 
187, 598,  087 
284, 032, 787 
247, 127, 880 

Aver- 
age 
farm 

price 

per 

bush- 

el, 

Dec.l 

Cls. 47.3 

05. 9 
59.3 
42.9 

65.0 
53.9 
53. 5 

65.2 
61.5 
34.4 
01.9 
43.7 
58.7 
43.6 48.3 

91.0 
55.  7 

42.2 
39.0 
44.7 
40.7 
68.2 
40.2 
35.4 
75.8 

35.8 
66. 59, 

53, 26, 

28. 

54. 41.4 
39.0 

13.1 76.7 
47.1 
61.4 

Farm- 
value, 

Dec.  1. 

DoUars. 

50,  722,  653 
04, 402,  486 
02, 918, 000 
57,481,302 
74,021,019 
64,905,189 
00, 092, 129 
09, 153, 709 
05, 223,  314 
57, 357, 515 
77, 319, 541 
74, 272,  .500 
72, 923,  575 
79, 153,  673 
81,062,214 
99, 291,  341 
95,304,844 
87, 849, 991 
75, 524, 290 
78, 1.53,  403 
78, 441,  940 
91,  506,  740 
81,413,589 
72, 010, 934 

112,341,708 
91,012,902 

103, 507, 520 
108,001,801 
91,520,787 
78,984,901 
72, 182,  350 
89, 043,  059 
79, 574,  772 
89,  328,  832 
90,811,107 

Ai3, 979, 470 
134,111,436 
151,  638, 094 

Cliicago      yjrioe      per 
biLshel,  Burbank. 

December. ^lay  of  fol- 

lowing 

year. 
Low.  High.  Low. 

as. 

as.    as. 

High. 

44 
70 

30 
33 
82 
30 
60 
51 
43 
18 

18 
50 
30 
35 
40 

75 

42 
60 

47 
83 

37 
45 
93 
40 
72 
60 
58 
24 
26 

62 

36 

46 
48 

82 

48 

66 

33 
65 
65 

24 

30 

95 
30 

70 

64 
40 
10 
19 

60 
33 
27 
35 

bi 
42 

Os. 

50 
90 

85 

45 
60 

110 50 
98 

88 
70 
23 
26 

87 
52 

39 

60 
100 
60 

Domestic 
exports, 

liscal 

yf-ar.s  be- ginning 
July  1. 

BusheUi. 
512,380 

378, 005 
508,  249 
596,  968 5.53,  070 

621,537 
515, 306 
497, 413 
609,  642 
704,379 
529, 650 

744,  409 
025,  3 12 
096, 080 
038,  840 
408,  286 
439,  443 
554,  613 
380, 868 
494,948 
43 1,  864 
403, 880 
471,955 
406,  618 
341, 189 

557,  022 
845, 720 
803, 111 572, 957 CSO,  049 

926,  646 
606, 187 
579, 833 
809, 472 
741,483 
528,484 
843,075 

Imports 

during 

fiscal 

yr  ar.s  be- 

ginning 
July  1. 

Bushels. 

198,205 
209,  555 
138,  470 

75,  3.36 458, 758 

96, 259 346,840 
549, 073 
188,  757 
92,148 

3, 205,  .555 528. 584 

2, 624, 149 721,868 

2, 170, 372 
8, 789, 800 

2, 362, 362 425. 408 
658,  033 

1,937,416 
1,432,490 
8,  2i")9, 538 

883,  .^80 

3,415,578 
5,401,912 180, 871 
4,317,021 
3, 002,  578 

1,341,533 175,240 240, 178 

1.171,378 
WO.  420 
1.55.801 
371.911 

7, 656. 102 358,505 

M.vciJiNERV  IX  Potato  Growing. 

Potato  macliinery,  while  not  yet  perfected,  haa  reached  sucli  a  dejjree  of  perfection 

that  where  potatoes  are  <;rown  U]X)n  any  coii.siderahle  area  .special  potato  machinery 
should  he  provided.  Implement^j  should  be  liurcha.'jed  which  are  found  adapted  to 
the  local  conditions. 
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Acrewjey  production,  and  calue  of  potatoes  in  the  United  States  in  lOOJ,  by  States. 

States  uiul  Territories, 

Maine   
New  Hamp.shire  — 
Vermont   
Massaehusetts   
Rhode  Island   
Connecticut   
New  Yorlc   
New  Jersey   
I'ennsylvania   
Delaware   
Maryland   
Virginia    
North  Carolina   
South  Carolina   
Georgia   
Florida   
Alabama   
Mi:;sissippi   
Louisiana   
Texas    
Arkansas   
Tennci^soe   
West  Virginia   
Kentucky   
Ohio   
Michigan   
Indiana   
Illinois   
AVisconsin   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota   
North  Dakota   
Montana   
Wyoming   
(.'olorado   
New  Mexico   
Utah   
Nevada   
Idaho    
Washington   
Oregon   
California   
Oklahoma   
Indian  Territory  .. 

United  States 

Acreage. 
Average 

yield  per 
I'lixlllcl  ion. 

Average 

farm 

price, 

Farm  value, 

Dec.  1. acre. 
Dec.  1. 

Acres. Bushels. Bushels. Ctnts. Dollars. 

87, 077 
196 

17,067,092 

56 
9,557,572 

18,277 
98 

1,791,146 
65 

1,164,245 I'G,  5yo 138 
3, 669, 420 

50 
1,834,710 

28, 874 
96 2,771,901 

71 
1, 968, 052 

6,761 
125 815,560 82 693, 310 

29, 322 
96 

2,814,912 
78 

2, 195, 631 
391,870 

89 

35, 143,  430 

56 

19, 680,  321 

57,681 
99 

5,710,716 
69 

3,  940,  394 
214,103 

91 
22,217,923 

62 
13,775,112 

6,180 

84 
519, 120 

56 

290,  707 

28, 513 
70 

1,995,910 

60 

l,197,f>16 
49, 520 

84 
4, 159,  680 

64 

2, 662, 195 
2t,611 

67 
1,650,917 

74 
1,221,701 

8,  555 

81 
692,  955 

104 720, 673 

8,  628 

73 
629, 841 

94 592,053 

3,489 82 

2>s6,  0V8 126 
360, 483 

9,  643 67 
646, 081 

96 620, 238 

5,635 82 

462, 070 88 406, 622 

8,140 

50 407, 000 91 370, 370 

26, 437 
67 

1,771,279 

88 

1,5.58,726 
23,  073 

70 
1,615,110 

79 

1,275,937 

25,  085 
66 

1,655,610 

64 3,059,  5'JO 31,226 
80 

2, 498, 080 
66 1,618,733 

36,165 

73 

2, 640, 045 
68 1,795,231 

161,947 

83 

13,441,601 
61 

8, 199, 377 
268, 230 

78 

20,921,940 

49 

10,251,751 

77, 888 
76 

5,919,488 
66 

3, 906,  862 
143, 369 72 

10,322,568 
72 

7, 432, 249 
252, 522 

68 

14,646,276 

58 

8,491,810 
140,015 

64 
8,  960,  900 

61 

5, 466, 186 
162,  741 

56 

9, 113, 496 

75 

6, 835, 122 
86, 977 

66 

5,  740,  4S2 

76 4,  362,  766 

72, 143 
58 

4,184,294 
85 

3, 556, 650 
80, 599 

64 
6, 158,  336 

65 

3, 352, 918 
32, 437 

89 
2, 886, 893 

51 
1,  558,  922 

24, 200 
84 

2, 032,  800 

48 

975, 744 

12, 904 

176 

2,271,104 
44 

999, 28(1 
3,  665 

167 
612, 055 

57 

348, 871 

50, 758 

145 

7,359,910 
60 

4,415,946 

1,297 

87 112, 839 81 94, Ibb 
11,776 

177 

2,084,352 

47 

979, 645 

2,  522 

117 
295, 074 70 206, 552 

11,672 

160 

1,867,520 

46 

859, 059 

29,411 145 4, 264, 595 
36 

1,535,254 

35, 367 

107 

8,784,269 
50 

1,892,134 
46, 536 

130 

6, 049,  680 
66 

3, 99'>.  789 10, 227 
78 797, 706 98 781,752 

9,111 

70 

637, 770 

86 

548, 482 

2, 916, 855 
84.7 247, 127, 880 61.4 151, 638,  094 

Suggestions  on  Potato  Cultivation. 

The  results  of  New  York  experiments  in  potato  growing  emphasize  the  importance 
of  maintaining  a  sufficient  supply  of  humus  in  the  soil  to  conserve  moisture.  On  a 
soil  well  supplied  with  humus  tlie  moisture  may  be  conserved  even  through  a  severe 
drouglit,  aiul  a  fair  crop  of  potatoes  produced.  The  great  importance  of  tliorough 
tillage  has  been  very  clearly  brought  out  in  these  experiments,  but  it  lias  also  been 
shown  that  intensive  tillage  alone  is  not  sufficient  to  produce  a  large  yield  of  potatoes. 
In  fact,  intensive  tillage  may  be  overdone.  During  a  drought  only  so  much  tillage 
is  necessary  as  shall  keep  the  surface  mulch  loose  and  thoroughly  dry.  The  drier 
the  surface  layer  of  soil  the  more  slowly  will  moisture  be  absorbed  by  it  from  the 
layers  of  subsTirface  soil.  Harrowing  potato  land  before  the  plants  appear  above 
ground  is  considered  a  wise  practice.  The  use  of  Bordeaux  mixture  in  nearly  every 
case  resulted  in  an  increased  yield,  even  when  blight  was  not  prevalent,  and  thorough 
spraying  with  this  material  is  therefore  recommended  as  a  general  practice.  Prun- 

ing potato  vines  to  one  main  stem  was  not  beneticial. 
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Avermje  ifield  jirr  (icrr  of  jxttatocn  In  Ihr  Ciiilid  ̂ Sidlca,  IS'J/f-lUOS^  Inj  Sldten. 

G33 

suites  luid  Territories. 1804. 1895. 1896. 1897. 1898. 1899. 

Bush. 
139 

127 
132 1.34 

142 
130 88 
83 

85 
52 

&1 
66 
57 
66 
46 
69 
56 
61 

60 
64 
63 
44 

72 
51 
71 

66 
76 

96 
103 

96 
100 

82 

95 
94 
78 103 

141 
125 

84 

49 

120 

102 
124 
144 116 
119 

1900. 1901. 1902. 1903. 

^^lli^o   
BUKh. 

147 

120 
124 105 
133 
79 

77 60 
64 
60 

62 
59 62 69 

52 90 43 

72 
45 80 
82 65 
52 

54 
63 
62 
69 
60 

45 
39 
43 

69 
41 
22 23 

84 
111 
150 

85 75 

135 

161 
178 

125 
112 

52 

liUBh. 
163 
134 

15-1 
133 
138 
12H 
122 

91 
111 58 
87 
73 
79 

90 

58 56 70 
58 
89 
89 70 

64 69 

86 
63 

101 66 
77 107 

158 106 

109 

72 67 
66 

128 
53 

100 

95 
80 172 

150 
105 
149 

64 75 

Jiufih. 

165 
108 

128 
lOS 
105 106 
89 
94 

109 

78 

90 

93 
79 52 

55 
75 
64 70 

55 

52 

59 

62 
93 

85 89 88 

85 97 78 

84 
94 78 
69 

90 
96 

102 170 

167 
88 72 

155 190 

162 126 

87 80 

Bush. 
69 
51 
70 

62 
110 

54 

62 

68 
03 
GO 

74 
61 66 

65 52 

75 

55 69 

64 
60 
55 40 

66 47 

42 
72 

31 
38 

99 

106 
60 

42 

48 

69 

94 99 
156 
150 
97 
90 148 

135 
140 

162 160 

105 

Bimh. 
130 

90 
105 
97 123 

100 73 

75 
54 

49 

58 

68 

67 
65 
54 
64 
74 
74 
78 
78 
74 

52 
62 
64 
61 
79 

71 
70 
98 

85 
80 
66 
70 

65 
72 
87 

104 
120 
77 

58 

135 155 
120 
108 
86 

95 

BUHh. 

126 
101 
134 79 

94 
96 
81 
69 

68 
48 

65 
58 
61 
78 
68 
60 

69 
66 

70 

62 
72 
54 
80 
70 

76 

97 
83 

92 
103 

81 
72 

93 

72 
66 
73 

52 

134 99 
56 

19 

118 
156 
136 

116 110 

104 

Bush. 

IW 108 
90 
77 

98 
81 
78 
59 

62 
55 
60 

71 
64 
70 
64 

62 
67 

62 

60 
54 

46 
46 

62 

35 
64 
81 
31 
35 
75 
68 

32 

17 

26 

33 

45 

110 
157 

113 
120 
50 

111 
141 108 

117 
90 

101 
55 
63 

Bunh. 

y.n) 

120 94 
100 
161 
92 
66 

132 
83 
79 

80 

75 
04 
09 

58 

90 
50 

09 
65 

66 
72 
62 
96 
80 

94 
72 

101 
118 
115 
98 

98 

128 138 

137 
74 

105 153 

100 
100 

72 
157 
212 149 
136 
103 

118 
97 

85 

Bii»h. 

196 
New  lliunpshire   

98 

Yeriuoiit   1:58 

Mhs.s(U'1uis('I(s   

96 

Khodo  Isliuul   125 

(^)iin«'<'ti('iit   90 
New  York   

89 

Ni>\v  .Icrscv   99 

./ 

91 
Delaware   

84 

Mftrvlaiul   70 
Virfjiniii   

84 

North  Carol  inn   

67 

S(»uth  Carolitiji   

81 

(Jeori^iii   

73 

Floriila   82 
Alabauia   

67 

Missis.';ij>pi   

J^2 

Louisiana   

50 

Texas   
Arkansas   

67 

70 
Tennessee   66 
West  V i rgin ia   80 
Kentucky   73 
Ohio   

83 

Michigan   

78 

Indiana   76 
Illinois   

72 

Wisconsin   

58 

Minnesota   04 
Iowa   56 
Missouri   06 

58 
Nebraska   
South  Dakota   

04 
89 

North  Dakota   84 
Montana   

176 

"NVvomiitg   

107 145 

New  Mexico   87 
Utah   

177 

Nevada    
117 

Idaho   160 
Wasliington   145 

107 
California   

130 78 

Indian  Territory     '   

70 

1 1 

General  average   62.4 
100.6 

91.1 64.7 
75.2 88.6 

80.8 05.5 96.0 84.7 

Potatoes  as  Food  for  Max. 

The  potato  is  a  staple  article  of  diet  in  almost  every  household.  The  universality 
and  extent  of  its  consumption  would  seem  sufiicient  to  prove  it  to  be  a  wholesome 
and  nutritious  food.  The  statement,  however,  is  fre(|uently  met  with  in  j^opular 
articles  that  potatoes  are  not  a  wholesome  food.  vSo  far  as  can  be  learned  this  is  a 
purely  <z;ratuitous  assumption.  While  it  is  possible  that  there  are  persons  with  whom 
potatoes  do  not  agree,  or  who  for  some  reason  are  compelled  to  forego  stardiy  foods, 
there  is  no  reason  to  suppose  that  potatoes  are  not  as  a  rule  a  useful  and  wholesome 
article  of  diet. 

The  most  important  groups  of  constituents  in  foods  are  protein  (nitrogenous  mat- 
ter),  fats,  and  carbohydrates  (starches,  sugars,  etc.).  The  potato  is  essentially  a 

starchy  food,  and  eaten  alone  it  would  furnish  a  very  one-sided,  badly  balanced  diet, 
which  would  pn)l)ably  i)r()ve  unwholesome  to  most  ])eople.  When  eaten  with  meat, 
eggs,  fish,  etc.,  which  are  essentially  nitrogenous  foods,  an  evenly  balanced  diet, 
which  is  most  conducive  to  health  and  vigor,  is  secured. 
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Ai'i'i'iti/e  value  per  acre  oj  potatoes  m  the  United  States,  based  upon  Jnrui   ruine   Ih ciinhir 
1,  1SU4-11)UJ,  bij  Slates. 

States  aucl  TerritoricB. laU. 1895. 1896. 1897. 1898. 1899. 1900. 

861.74 53.53 
53.60 
52. 14 
6.5.80 
67.  20 

36.45 
41.40 

30.  71 
28.80 

29.  70 
34.  22 

39.  65 

78.  00 
52.  36 
63.  60 

56.58 

54.78 
.55.  31) 

54.56 
41.04 

31.32 
40.80 

35.  00 

30.  40 25.  22 

31.54 37.  72 
28.  84 
24.30 

26.  64 
32.  55 
34.56 
32.  34 

26.  28 25.  48 

71.02 
67.  32 

45.  92 
21.66 
56.61 

87.36 
63.  92 

54.52 

49.50 55. 12 

1901. 
1902. 

1903. 

Maiiio   
964.68 56.40 

54.56 
68.  25 
95.  76 
53.  72 
36.  96 
37.  20 

36.48 
25.  00 

27.  r)6 
33.04 
37.20 
45.43 
42. 12 

67.  .^)0 37.84 
59.04 
37.35 
79.  20 
43.  46 

26.  95 
29.  64 
30.  21 
32.  76 
26.  66 
31.86 
32.  00 

23.  85 19.  89 
29.  67 
35.  88 

27.  8S 
16.  94 

17.02 

38.64 
53. 28 

90.00 
46.  75 
60.00 
40.50 
56.  35 

94.34 
35.00 
40.  32 
25.48 

865.  42 42.88 
40.04 
63.  84 
62.  10 
52. 48 

28.06 
31.96 

31.08 
22.  04 
26. 10 
27.  74 
43.45 
65.70 

41.18 55.  00 
56.70 

37.12 
64.08 

69.  42 
35.70 
25.  60 
28.  98 
33.54 
20.16 

16. 16 
20.  46 
23. 10 
IS.  19 
22. 12 

20.14 
27.  25 

30. 24 20.10 
17.16 

21.76 

25. 44 

56.00 
31.35 
50.  40 
5S.  48 

67.00 
42.  00 

41.72 
24.06 

36.00 

»62. 70 50.  76 

37.12 
61.5(i 56.70 

48.  76 
27.  59 

-  33.84 

29.  43 
27.  30 

27.00 
31.62 
33.  97 

34.  32 
41.25 

63.00 
48.00 

43.40 41.80 

40.56 

31.  27 
24.  80 
28.  83 
28. 05 

24. 14 
16.72 
21.25 
25.22 
14.82 

17.64 
20.  68 

21. 18 
18.  63 
22.50 
19.  20 
21.42 
54.40 

71.81 
41.36 
48.  96 
49.  60 
72.  20 
48.60 

50.00 
33.  93 
42.  40 

862. 51 
45.90 

49. 00 

65.80 

106.70 48.  (KJ 
41.  M 
63.04 
41.58 
39.00 
50.  32 
42.  70 
42.  24 

m.  25 52.00 

90.00 
51.70 
4S.38 

54.40 
57.00 
46.20 

29.  20 
36.40 
31.  49 
26.04 
30.96 

19.  22 
23.  56 

37.62 
32.86 
28. 2J 
26.46 
26.40 

31.74 

30.08 
32.  67 
62.  40 
82.50 
54.32 

70.20 
44.40 

98.55 44.80 

45.36 
64.00 
51.45 

859.80 
44.10 44.10 
61.11 

78.  72 5.5.00 

30.  6() 
45.  75 
31.32 
33.81 

30.74 
37. 40 

41.5-1 65.00 
40. 50 

76.80 
61.42 
53.28 
58.50 

67.  oa 40.70 
29. 64 

33.48 
29.  44 25.  01 
21.33 

29.11 

32.  20 
23.  52 
21.25 
24.00 

29.  04 
35.70 
24.06 

20. 16 
29.58 
67.  20 

78.00 
41.58 
45.  24 
41. 85 

139. 50 
64.80 

42. 14 
40.42 
52. 25 

858.38 

68. 42 

47.52 

76.38 71.00 
59.80 
35.  20 

42.  33 

36.  .V) 26.  52 

32. 6-1 

36.96 

37.62 58.  24 

38.18 85.  56 

48.  72 
62.22 
48.  (HJ 
58.24 
44.73 

28.60 

37. 44 
31.11 30. 53 
21. 12 

32.  68 39.  36 
26.  78 24.  00 

23.00 

33.20 
42.  75 

23.  M 
21.06 

27. 81 
74.  73 

76.  25 46.20 

33.  32 
66. 00 

91.  80 

75.64 

72. 00 66.35 

74. 97 

3100.  60 85.32 
67.60 
69.30 
91.14 

76.14 
55.38 
50.15 
47. 12 

42. 90 
46.  20 

52.  54 

46.  08 77.00 
67.81 

79.  98 
73.03 

71.30 60.  6  J 

67.50 57.  96 

39.  56 41.20 

30.45 
45.  90 
55.08 
27.  90 

32.  55 50. 25 

45.  56 
30.  08 

18.  02 
27. 04 

34.  65 
38.  25 
53.  90 114.61 

112.40 
108. 00 

59.  00 (W.  40 
128.31 

90.  72 
71.37 

63.  00 
77.77 
69.30 
78. 12 

88-1.  .5«) 

12:;.  uu 
67.  16 

4U.  ■^J' 

41.60 

43.  50 
42.  88 
t;6.  24 
52.  20 

109.  80 
46.  ;50 
63.48 

53.30 
56.10 
48.96 
39.68 48.96 

42.  40 
41.36 
29.  52 

41.41 
49. 56 

37.  95 
30.38 

33.32 44.80 

62. 10 
36.  99 

32. 56 
31.65 
76.50 
65.  27 

51.00 
58.  32 
70.  65 

133. 56 55.13 
51.68 

56.65 

68.44 
74.  69 

54.  40 

$109.  76 Now  Htiiupshirc   

•  ?  70 

VfiniDUt   00 

McissacluiNotts   

vl6 

KhtuU'  Nlaiul   
1U2. 50 

C'oimtH'tifUt   
New  V»)rk   

NfW  Jt'i>.ey   

74.88 

1'>.84 -.31 

l*t'unsvlN'auiu   
U.42 

DlIu  ware   
Miirvlaml   

47.04 

4*2.00 

Virj,Muia   
North  Carolina   

.')3.  76 

49.  58 

South  Carolina.           

81.24 

(tt'i)rgia   

68.  62 

Florida   103.32 64.32 

Mississippi   
72.16 

Louisiana   

45.50 

Tt'xas   
Arkansas   
TeiHiesseo   

West  Virginia   
Ki'utuekv   

58.96 
65.30 
42.24 
52.  80 
49.64 

Ohio   

60.63 

Miehiu;an   38.22 

Indiana   

50.16 

Illinois   

61.84 

Wisconsin   

33.64 

Minnesota   

39.04 

Iowa   

4'2.00 

Missouri   

50.16 

Ka  nsas    
49.30 

Nebraska   

41.60 

South  Dakota   

48.06 

North  Dakota   

40.32 

Montana   

Wv(>niin^   

77.44 

95.19 
Colorado   

87.00 

New  ikii'xico   73.08 
Utah   

83.19 

Nevada    
81.90 

Idaho   73.  60 

Washington   
52. 20 

53. 50 

Calilornia   
85.  80 

76.44 

Indian  Territory   
1 

60.  20 
1 

General  average   33.43 26.  7? 
26.08 

35.37 31.11 34.60 34.  78 
50.27 

4:\  22 

51.  "JO 

roT.\TOEs  AS  Feed  for  Live  Stock. 

E:s:periments  made  at  the  Minnesota  Experiment  Station  have  shown  that  while 
the  cli*j:estihility  of  cooked  and  raw  potatoes  by  jngs  was  about  the  same,  pij^s  could 
be  induced  to  eat  larger  (luantitied  of  cooked  potatoes.  It  was  calculated  that  a 
ration  of  15  ])ounds  of  potatoes  and  4  pounds  of  shorts  would  furnish  an  amount  of 
protein  sutlicient  for  maintenance,  leaving  a  margin  for  growth. 

On  the  basis  of  cost  comparisons  were  made  of  the  value  of  potatoes  and  other 

feeding  stuffs  for  stock.  In  the  investigator's  opinion,  with  foods  at  the  present 
prices,  it  is  tloubtiul  whether  it  would  be  profitable  to  feed  large  amounts  of  potatoes 
to  dairy  stock,  because  cows  require  more  protein  than  would  be  suxH)lied  by  a  fat- 

tening ration  similar  in  character  to  that  mentioned  above. 
Potatoes  can  not  be  fed  to  young  animals  as  safely  as  to  more  mature  ones,  since  if 

fed  in  too  large  quantities  they  have  a  tendency  to  prematurely  fatten  the  animal. 
With  mature  animals,  wlien  tlie  object  is  principally  the  addition  of  fat  to  the  body, 
potatoes  may  be  fed  to  good  advantage. 
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r.35 

Arcror;*'  farm  pr'nr  of  )U)(ntorn per  bushel  in  t/w  I'liUed  Sluhs  JJcccmU'r  i,  1S04-1'J03,  hij 
tStati'H, 

Slates  ivml  Trrritorlcs. 

Mnino   , 
Now  iliiiupshin> , 
ViM-motit   
Miiv«ii(li\is«'tts  . .. 
KlioiU'  I>liin«l   
ConiUH'licut   
Ni'W  York   
Ki'w  Jorsey   
ri'iiJisylvaiiiH   
I)ola\V!iro   
MaryliUMl   
Virginia   
Nortli  Camliiia  . . 
Soutli  Carolina... 
(Jooruia    
Florida   
Alabama   
Mississippi   
Louisiaua   
Texas   
Arkansas   
Tennessee   

West  \ii-Kinia   
Kentuekv   
Ohio   
Michigan   
Indiana   
Illinois   
\Viseonsin   
Minnesota   
Iowa   
Missonri   

Kansas...'.   
Nebraska   
•Sonth  Dakota   
North  Dakota   
Montana   
Wyoming   
Colorado   
New  Mexieo   
Utah   
Nevada   
Idaho   
Wiishington   
Oretron   
California   
Oklahoma   
Indian  Territory. 

1891. 

Ccnig. 41 

•J  7 

44 (lo 

72 

OH 4H 

(•.2 

57 
50 53 

»iO 

77 81 
75 

H8 

H2 
83 
99 
53 49 
57 

5() 
52 43 
54 
G4 
53 51 
()9 

52 
(38 
77 

74 
4G 48 

f)0 
55 
SO 

30 35 
53 28 

36 49 

1895. 

34 32 

26 

48 

45 
41 
23 

34 
28 38 
30 

38 
bh 73 

71 100 
81 
64 
72 
78 

51 

40 
42 

39 

32 
16 31 

30 
17 
14 19 
25 

42 
30 26 
17 
48 

56 
X^ 
63 

34 38 40 
28 

39 
48 

General  avern^are 

1890). 

CvnU. 

38 

47 29 

57 

54 

46 31 
36 

27 
35 30 

34 
43 
66 

75 

84 

75 
(J2 

76 
78 53 
40 

31 
33 
26 19 
25 

26 19 

21 
22 31 
27 
25 
20 
21 

32 43 

47 68 
32 
38 

30 

40 
39 

63 

1897. 

Caitt. 

89 

90 
70 90 

97 

90 67 
78 
66 

65 
(W 
70 
64 

105 100 120 94 

82 

85 95 
^ 

73 
65 
67 
62 

43 

62 
62 
38 

31 

47 
63 

55 

46 

32 
33 40 

55 

56 

78 

30 
73 

32 
28 
40 
49 

53.6   26.6   28.6   54.7 

1898. 

Cents. 
46 
49 

42 (;3 

(;4 

5.1 42 
61 
68 
69 

.53 

55 (i2 

100 

75 
120 
83 
72 

75 
86 
55 

57 
54 
46 
41 
27 
41 
46 
24 

25 

30 

44 

51 

37 
28 
34 
55 

65 

54 
78 

31 
90 
54 
39 
47 

55 

1899. 

Centit. 

42 

46 
36 

57 

50 

46 
40 
51 
43 

51 

51 
56 

66 

101 

83 
124 

87 

102 
81 

91 
71 

65 
52 
61 

43 

32 
43 
41 
26 
25 

23 

40 

45 
25 
27 
27 
53 
61 
55 
68 
55 
90 

61 
60 
49 

63 

41.4 39.0 

1900. 

Cents. 
49 

53 

40 

(><; 
70 

70 
45 

60 
53 

60 
hi 

59 

65 

100 

77 

10:; 

82 

83 

79 
88 
57 

58 
51 

50 

40 
26 

38 
41 
28 
30 
37 
35 
48 
49 

36 
49 

53 

68 

82 

114 

48 
56 

47 
47 

45 
53 

43.1 

1901. 

Cents. 

67 

79 
61 

".K) 

93 

91 
71 

85 

76 

78 

77 

71 
72 110 

106 129 

109 
115 

101 
125 

126 

86 
85 

87 

85 
68 

90 

93 
67 
67 
94 

106 101 
105 

85 
49 
73 

100 

90 

118 
60 

91 
84 
61 

70 
77 126 

124 

1902. 

Cents. 

65 

69 

58 

81 

75 
73 

59 

61 

57 

51 

52 

68 

67 

% 
90 

122 

93 

92 
82 

85 

08 

61 

51 

53 

44 

41 
41 

42 
33 
31 

34 
35 
45 

27 

44 

33 

50 

61 
61 
81 
45 

63 

37 

38 

55 

58 

77 

64 

1903. 

Caits. 

66 
fi5 

r)0 

71 

82 

78 

56 

69 

62 
66 

CO 
&1 
74 

104 
91 

126 
96 

88 

91 

88 

79 

64 

66 

68 

61 

49 

66 

72 

68 

61 

75 
76 
85 
65 

64 

48 
44 

57 

60 
84 
47 
70 

46 

36 

50 

66 
98 
8G 

76.7   47.1 
61.4 

How  TO  Gkow  Early  Potatoes. 

At  the  Kansas  Exj>eriment  Station  seed  tubers  of  four  different  varieties  of  medium- 
sized  i)()tatoeH  were  placed  in  shallow  boxes  with  the  seed  ends  up  in  February,  They 
were  i)acked  in  sand,  leavin<r  the  upper  fourth  of  the  tubers  exposed,  and  the  boxes 
were  placed  in  a  room  with  rather  subdued  light,  having  a  temperature  of  50°  to 
60°  F.  Vigorous  sprouts  soon  pushed  from  the  exposed  eyes.  The  whole  potatoes 
were  planted  in  furrows  in  March  in  the  same  position  they  occupied  in  the  boxes. 
The  same  varieties  of  potatoes  taken  from  a  storage  cellar  were  planted  in  jKirallel 
rows.  The  .'■and-sprouted  i)otatoes  took  the  lead  from  the  start  in  vigor  and  .strength 
of  top  and  ]>r<)duced  potatoes  the  1st  of  June,  a  week  earlier  than  the  ."^toragc-cellar 
notatoes.  At  the  linaJ  digging  they  showed  better  x»otatoes  and  gave  a  10  per  cent 
larger  total  vield. 



636 YEAKBOOK    OF    THE    DEPARTMENT    OF    AGRICULTUUK. 

Wholtsale  prices  of  potatoes  per  bushel  in  leading  cities  of  the  United  States,  i<s'j'j-2'joj. 

Cincinnati. Chicago. Milwaukee. 
St.  Louis. 

Date. Per  barrel. 
Burbank, 

per  bu.shel. 

Per  bu.shel. 
Burbauk, 

per  bu.shel. 
Low. 

High. Low. High. Low. High. Low. 
High. 

1899. 

Janiiivry   
Cents. 34 

34 
48 
49 

33 
34 
28 

Cents. 

38 
60 
75 
68 
52 
60 
28 

Cents. 30 
30 
40 
45 
25 
20 
20 

20 
20 
20 
20 

30 

25 

25 
25 
20 
20 
20 
20 
30 
28 
23 

23 

30 
38 
35 
35 

32 

35 

30 
65 
85 
40 

40 
60 

65 

72 
72 
70 
70 
50 
40 

30 

28 

28 
30 
34 
35 

40 
38 

35 
35 

35 

46 

35 
40 

35 
45 
50 
65 

Cents. 35 
45 
05 
60 
55 
40 

•r 

io 30 
30 

85 

40 

40 
42 
45 
38 

35 
80 
55 
40 

38 
35 
42 
50 

50 
50 
45 
45 

60 
80 

125 
135 110 

75 

82 
87 

87 
85 

85 
103 
103 

90 
85 
50 

40 
40 

43 
43 

45 
40 
40 
40 

52 

90 
75 
70 
60 

60 
65 
65 

Cents. 

39i 

42 

53 
66 

40 
42 

Cents. 45 

February    

55 

March   

75 

Ap>ril   

72 

Wav   
$2.00 1.50 
1.15 
1.10 

1.40 

«6.00 2.50 
2.00 
1.50 
1.00 

55 

J  une   52 
julv   
August          25 

32 

32 
33 

43 

43 
43 

35 

27 

30 
36 

30 

September         

30 

26 

31 
85 

40 
40 

35 

26 

27 

31 

40 

34^ 

42 

46 

50 

49 
45 
37 
39 
41 

40 

October              40 
November   44 
December   

48 

lUOO. 
Janiiarv   

Per  b 

.45 .45 

.43 

.32 .33 

.35 

iishel. 

.57 .55 

.50 

.45 

.50 

.50 

52 
February    

60 

Marcti   

46 

April    40 
Jlay                   

45 

June   45 

Augfust                 

.40 

.32 .38 

.40 

.42 .40 

.30 

.35 

.38 

.64 

.45 

.40 

.47 

.50 

.50 

.48 

.47 .45 

.75 .90 

30 

25 

29 
40 

40 
38 

38 
30 

35 
35 

40 

37 
46 
48 

49 
43 
42 
42 
60 
78 

32 

32 

33 

4") 

45 

18 
37 

41 

39 

50 

40 
October   38 

48 

December    

51 

1901. 
54 

February    20 

43 

April   

45 

53 

June   80 

August                 .95 
.75 .40 

.60 

.78 

Perl 
2.20 
2.10 
2.10 
2.45 
2.25 2.10 

.90 

.90 

.95 
1.25 
1.50 
1.35 

1.05 
1.50 
1.50 
1.35 

1.65 
1.50 
1.75 
1.75 
1.50 
1.20 
1.20 
1.80 

1.10 
1.20 
.75 
.95 
.90 

)arrel. 
2.40 
2.40 2.60 

3.00 
3.00 
2.40 
2.40 
1.05 
1.35 

1.35 
1.60 
l.bO 

1.80 
1.60 
1.70 
1.65 
1.90 

3.00 
2.25 
1.95 
1.80 
1.80 
2.10 
2.10 

110 
56 
59 
69 

75 
70 
68 
68 

72 
58 
47 

125 107 

68 
82 

82 
80 
76 
80 100 

100 

60 

September   70 
70 
83 

83 

78 

78 

76 
81 

90 
72 

140 

October   75 100 

December   83 

1902. 
83 

Februurv    81 
March   90 
April   

105 

Mav   
105 June   SO 

Julv   
August    

30 
30 

42 
42 
45 
45 
43 

38 

42 
50 

38 
44 
48 
48 
48 

47 
47 
46 
60 

85 

October      41 
50 

61 

60 

51 
50 
42 
45 

65 

40 
None. 
None. 

55 
67 

65 

44 
54 

December   f.   

55 
1903. 

55 

February    

64 

53 

April   

61 
May   

63 

June   125 
Julv                                     

65 

August                                            None. 

September                                        None. 
October   

54 
50 
60 60 

70 

66 
72 

80 
December   68 
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HAY. 

CojidUion  <»/  haij  crop  hi  I  nilcd  States^  monthly,  1SS8-1903. 

Yrar. 
Clover. Timothy. 

Year. 

Clover. Timothy. 

June. July. July. 
Aug. 

June. 

July. July. Aug. 

IJvSS   1896   88.4 
96.0 

88.7 
84.8 

87  6 18,S9   94.5 

93. 6 90.9 

93.2 ; 
89.6 

75.6  i 

69.9  j 

1897   

18'J0   95. 1 
91.0 
94.9 
92.7 
87.8 
82.8 

94. 0 
89.3 

95.  5 92.6 
80.2 
7  J.  9 

93.  9 
87.4 

96.8 
89.8 
77.3 
70.8 

1898   

99.  3 
1891   1899   1   

.  . 

86.  7 
1S92   1900   •   

79.9 1893   1901     

84. 1 

1891   1902   
8G.3 

84.2 

81.9 8-1.0 

IK).  0 1895.   . 1903 82.7 

92  2 

Acrear/c,  prudnctio)},  value,  ])riccs,  and  c.rporls  of  hay  of  the  United  States,  lSGG-1003. 

Aver- 

Chicago prices  of  No.  1 

Avcr- 

age timothy  by  carload  lots. 
Domestic 

Acreage. 

yield 

Production. 
farm 

l)riie 

Farm  value, 
Dec.  1. 

exi»ort8, 

Year. December. 
May  of  follow- 

fiscal 

vcars  be- 

per 

uere. 

per 

ton 
Dcc.l. 

ing  year. 
ginning 

Low. Uigh. Low. 
High. 

July  1. 

Acres. Tons. Tons. Dolls. Dollars. Dolls. 
Dolls. 

Dolls. 
Dolls. 

Tons. 
1866   17,668.904 1.23 

1.31 
1.21 
1.42 
1.23 

1.17 
1.17 
1.15 
1.15 
1.19 
1.22 
1.25 

21,778.627 10.14 10. 21 
10.08 
10.18 
12. 47 
14.30 
12. 94 
12.  53 

11.94 
10.78 
8.97 
8.37 

220, 835,  771 
268,  300,  623 
263,  .589,  235 

5  028 

1867   20 
21 
18 
19 
19 
20 

21 
21 
23 
25 
25 

020 
.511 

591 
861 

009 
318 

894 
769 
.507 

282 

367 

.554 

573 
281 

805 
0.52 
936 
084 
772 
964 
797 
708 

26 
26 

26 
24 
22 
23 

25 25 
27 
30 
31 

277, 000 
141,900 
420, 000 
525, 000 
239, 400 
812, 800 
085, 100 
133, 900 
873, 600 
867, 100 
629, 300 

5, 045 
186S   
1809   268, 933, 048 

305.  743,  224 
317, 939, 799 

308,024,-517 314,241,037 

300, 222,  454 
300, 377, 839 
276,991,422 
264,879,796 

I 

6,  723 1870   

4,  581 
1871   

5, 206 
4,  .5.57 

1872     1   
1873   1 

4,8r9 

1874   

7, 183 

1875   

7,  528 
1870   

  1   
9.00 

9.75 

10.00 
10.75 

7,287 
1877   9.50 10.50 

9,  .514 
1878   26 

931 300 1.47 
39 

608, 296 7.20 285, 015,  625 8.00 
8.50 9.00 11.50 

8, 127 

1879   27 
484 991 1.29 

35 
493,000 9.32 330,801,494 

14.00 14.50 14.00 15. 00 
13, 739 

1880   25 803 9.55 1.23 31 925, 233 11.65 371,811,084 
1.5.  00 15.50 

17.00 
19.00 

12, 662 1881   30 

888 

700 1.14 
35 

135,061 11.82 41-5,131,360 
16.  00 16.50 15. 00 

10.50 10.  .570 
1882   32 339 585 1.18 38 138, 049 9.70 871, 170,  326 

11.50 12.25 
12. 00 

13.00 
13,  .309 

1883   

35 
515 

948 1.32 
46 

804, 009 8.19 381,834,451 
9.00 10.00 

12.50 
17.00 16, 9U8 

1SS4   
38 

571 593 1.26 
48 

470, 460 
8.17 336, 139, 309 

10.00 11.50 15.  .50 
17.  .50 

11,142 1885   
39 

849 701 1.12 44 731,550 8.71 389,  7-52, 873 
11.00 12.00 10.00 12.00 

13, 390 
1880   36 501 688 1.15 41 796, 499 8.46 3-53, 437,  099 9.50 10.50 

11.00 12.50 

13, 873 1887   
37 

601 739 1.10 
41 

4.54,458 9.97 413, 440,  283 
13.50 14.  TM) 

17.00 21.00 
18, 198 

1888   38 
.591 903 1.21 

46 
643, 094 8.76 408, 499,  565 

11.00 11.50 10.50 
11.00 

21,928 1889   
52 

947 236 1.20 
66 

829, 612 7.04 470, 374,  948 9.00 
10.00 9.00 14.00 

36, 274 1890   50 712 513 1.19 60 197,-589 7.87 473, 569, 972 9.00 10.50 
12.50 15.  50 

28,  066 1891   
51 

041 490 1.19 
60 

817,771 8.12 494, 113, 616 
12.  50 15.00 13.50 14.00 

35, 201 1892   50 
853 

001 
1.18 59 823, 735 8.20 490,  427,  798 

11.00 11.. 50 12.00 13.50 

33, 084 
1893   49 013 469 1.33 

65 
766, 15.3 

8.68 570, 882, 872 
10.00 10.50 10.00 10.50 

54,446 1894   48 321 272 1.14 
54 

874,408 8.54 468, 578,  321 10.00 11.00 
10.00 10. 25 47,117 

1895   44 206 
4.53 1.06 47 078, 541 

8.35 
393, 185, 615 

12.00 12.50 11.60 12.00 

59,  0-52 
1890   43 259 7.50 1.37 59 2S2, 1.58 6.65 388, 145,  014 8.00 8.50 8.50 

9.00 

61,6.58 1897   42 
420 770 1.43 60 601,870 6.62 401,390,728 

8.00 
8.  ,50 9.50 

10.50 

81,827 1898   42 
780 827 1.55 (>ij 376, 920 

6.00 
398, 000, 647 

8.00 8.25 
9.50 

10.  .50 64.916 1899   41 328 462 1.35 56 055, 756 7.27 411,y26,l.S7 

10.50 11.50 10.50 12.50 
72,  716 

1900   39 
132 890 1.28 50 110, 906 8.89 445, 538, 870 

11.50 14.00 12. 00 13.50 

89, 364 1901   39 390 508 1.28 50 590, 877 10.01 506, 191,. 533 
12.50 13.90 13.00 14.00 153.  131 

1902   39 825 227 1.50 59 8.57.  576 9.06 542, 036,  364 
12.00 13.00 13.50 15.00 50,974 

iyu3   
39 

933 759 1.54 61 305, 940 9.08 656, 376, 880 10.00 
12.00 
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Acrectfje,  product ioii,  and  calae  uj  hay  in  the  United  States  in  IDOJ,  by  states. 

States  and  Territories. 

Maine   
New  ilrtuii>sliire. 
^'e^me)nt   
MtLssiiehusetts  ... 
Kiiode  Island   
Coiinectieut   
New  York   
New  Jersey   
Pennsylvania  ... 
Delaware   
Maryland   
Virginia   
North  Ciirolina  .. 
South  Carolina  . . 
Geor.uia   
Florida   
Alabiinia   
MissLs-sippi   
Louisiana   
Te-\as   
Arlcansas   
Tennessee   
West  Vir^iuia   
Kentucky    

Ohio   ■   Michigan   
Indiana   
Illinois   
Wisconsin   
Minnesiota   
Iowa   
Missouri   
Kan.«HS   
Nebraska   
South  Dakota   
North  Dakota  . .. 
Montana   
Wyoming   
Colorado   
New  Mexico   
Arizona   
Utah   
Nevada   
Idaho   
Washington   
Oregon   
California   
Oklahoma   
IndiauTerritorv. 

Acreage. 

United  States. 

Acrea. 

l,2t;5,541 1)19,592 
861,997 
577,119 
Ci,  901 47.">,  24G 

4, 811^,  428 41(5,243 

3, 072,  329 
71,816 

295, 161 
4(;3, 455 

129,  492 
61,319 

88, 961 
13, 297 
56,941 
46, 201 
21,705 

416,224 

79, 389 353, 479 

522, 820 
495, 202 

2, 740, 862 
2, 215,  503 
1,768,843 
2,774,843 
1,  751,  724 858, 550 
3,163,962 
3,  022,  492 
1,  813,  380 

561,962 
191,291 
148, 962 
3:35,  558 
174,  753 62-2,171 

68, 473 

79, 805 347, 863 
142, 002 
847,193 
313, 178 

364, 149 
550,  270 
218,591 

38, 491 

39, 933, 759 

Average 

yield  per acre. 

Tons. 

.98 

.92 
1.18 
1.36 

07 11 

26 
28 
27 

64 
1.24 
1.30 
1.60 
1.46 

1.53 
1.47 
1.77 

1.74 
2.04 
1.84 1.60 

1.58 
,38 
46 

42 

,37 .47 

1.54 
1.89 
1.84 
1.78 
1.57 
1.58 
1.68 

1.  45 
1.18 2.08 
2.14 
2.56 
2.36 

3.46 
2.  95 
3.12 2.82 
2.41 
2.07 
2.08 
1.34 
1.50 

1.51 

I^rodiiction. 

Tons. 

1,240,230 570, 025 

1,017,156 784, 882 
70, 514 

527,  523 

6,064,919 

b'^,  791 

3,901,858 122, 747 
366, 000 
602,  492 
207, 187 

89,  526 136,110 

19, 547 
100, 786 
80, 390 
41,278 

765, 852 
127, 022 
558, 497 
721,492 
722, 995 

3,892,024 
3, 035,  239 
2, 600, 199 
4, 273, 258 

3,316,428 
1,579,732 
5,631,852 
4,745.312 
2,865,140 944,096 

277, 372 
175, 775 
697, 961 
373, 971 

1,592,758 161,596 
276, 125 

1, 026, 196 443, 046 
979,  084 75^1,759 

753,  788 

1, 144, 562 
333, 112 
67, 736 

Average 

farm 

price, Dec.  1. 

Dollart. 
10.20 13.26 

10.88 16.  72 

18.95 15. 19 
10.96 
15.39 
13.50 

14.83 
14.02 
13.  73 
13.42 

11.  72 
15. 15 18. 82 
12.  39 
11.60 
11.35 
8.20 

9.48 12.  29 
13.80 
12.07 
10.00 

8.93 8.56 
8.33 

7.50 6.61 
5.46 
6.68 
4.81 

4.48 4.63 

4.64 

8.81 6.67 

7.48 
11.12 
10.34 

6.84 9.97 

6.86 
12.  77 
10.18 
11.66 
5.61 

5.91 

Farm  value 
Dec.  1. 

Dollars. 

12,  6.50,  316 

7, 5f)8, 532 11,066,657 
13, 123,  227 
l,3:i6,210 
8,013,074 

66,471,512 
8, 199,  653 

52,  675,  083 

1,820,338 
5,131,320 
8,272,215 
2, 780,  Am 
1,049,245 
2, 062, 066 367,875 

1,218,739 932, 524 r.02,  555 

6, 279,  986 
1,204,169 
6,  ̂(,2,  928 9,  9.56, 590 

8,  726,  550 38,  920, 240 
27,104,684 
22, 2.57,  703 
35,  .596, 239 

24, 873, 210 
10, 412, 029 
30, 749, 912 
31,698,684 
13,781,323 
4,  229,  5.50 

1,284,232 

815,  596 

6, 1 19.  036 
2, 494;  387 11,913,830 

1,  796, 948 
2, 855, 132 
7,019,181 
4,417,169 
6,817,516 
9,  638, 272 
7, 673,  562 13, 345,  593 

1,  SG8,  758 341,220 

61,305,940 9.0s 556, 376,  880 

Value  of  Salt-maksii  Hay. 

In  certain  parts  of  the  country,  especially  along  the  Xew  England  coast,  there  are 
extensive  feU  marshes  which  yield  an  abundant  growth  of  the  coarser  grasses,  locally 
known  as  black  grass,  fox  grass,  branch  grass,  blue  grass  (variety  of  redtop),  cove 
hay,  salt  hay  mixture,  and  fiat  sage.  These  grasses  are  cut  and  used  as  feed  to  a  con- 

siderable extent  in  some  localities,  but  no  accurate  experiments  had  been  made  to 
determine  the  actual  feeding  value  of  the  different  kinds  of  grasses  until  the  Massa- 

chusetts Hatch  Station  undertook  this  work.  In  tlie  experiments  of  the  Massachusetts 
station  the  hays  were  analyzed,  their  digestibilities  were  determined  by  the  aid  of 
sheep,  and  their  effects  upon  the  quantity,  as  well  as  their  influence  upon  the  quality, 
of  both  milk  and  butter  were  carefully  noted.  The  opinion  was  reached  that  salt- 
marsh  hay  is  not  so  valuable  as  ordinary  hay  of  mixed  grasses,  but  that  it  affords  a 
quite  valuable  forage,  especially  to  be  recommended  when  other  hay  is  high  in  price. 
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Average  i/itld  }nr  acre  of  ha;/  In  (he  United  /States,  I6V//-J903,  hy  States. 

Bttttos  and  Territories. 1894. l.s'.)5. 

1.S9I'.. 

1897. 1898. 
1899. 1900. 1901. 1902. 1903. 

Muino    
0. 95 

.  95 
1.20 

1.26 

.75 .87 1.17 

1.16 
1.18 
1.30 
1.03 
.72 

1.45 
1.53 
1.16 
1.23 
2.  68 
1.84 
1.96 
1.33 
1.32 
1.18 
1.02 
1.26 
1.27 

1.20 
1.27 
1.14 
1.31 
1.02 
.73 
.85 
.77 
.59 

.94 1.19 
1.20 
1.60 
2.  27 iiss 
1.82 
2.52 
4.04 
2.53 
2.05 
2.00 
1.93 

Tonn. 
1.02 

.95 1.07 
1.11 

.91 

.8.5 .73 1.21 
1.01 
1.23 
1.25 
1.13 
1.63 
1.00 
1.60 
1.53 
1.50 
1.95 
2.02 
1.48 
1.20 
1.39 

.71 
1.35 

.58 

.58 

.61 

.66 

.88 1.30 
1.08 
1.17 
1.24 
.99 
.79 

1.42 
.94 1.08 

2.42 
2.61 
1.85 
2.56 
3.01 
2.57 
1.85 
1.78 

1.60 

Trm*. 
1.00 

.% 
1.25 1.28 

1.10 
1.07 

.81 1.15 
1.06 
1.10 

.87 1.08 
1.26 
1.33 1.38 

1.40 
1.40 

1.35 1.90 

1.00 
1.18 
1.40 

1.22 
1.20 

1.26 1.16 
1.30 
1.38 

1.25 1.69 

1.74 1.43 

1.42 
1.66 1.28 

1.65 
1.38 
1.55 
2.20 

3.00 3.20 

2.70 
2.55 
2.00 
1.95 
1.98 
1.65 

Tons. 
1.10 

1.15 1.80 

1.40 
1.15 
1.20 

1.  35 1.75 
1.40 
1.35 

1.35 
1.08 
1.25 
1.00 
1.35 
1.00 

1.45 
1.48 

1.90 
1.40 
1.30 

1.45 
1.35 
1.17 
1.44 
1.49 
1.43 
1.29 
1.35 

1.57 1.50 
1.15 

1.30 
1.00 
1.25 
1.60 1.50 
1.05 
2.25 

3.50 3.00 
2.95 

2.50 
2.30 
2.25 
1.90 
1.60 

1.20 

1.25 1.45 
1.42 
1.18 
1.31 1.40 

1.42 

1.45 1.38 
1.20 

1.32 
1.70 1.60 

1.75 
1.60 
1.90 1.90 
2.10 

1.50 
1.54 1.50 

1.54 
1.45 
1.39 
1.36 
1.45 1.56 
1.50 
1.80 
1.75 
1.60 
1.46 
1.60 
1.38 

1.50 1.45 
1.96 
2. 20 

3.75 
3.50 
3.25 
2.60 

3.75 1.75 

1.90 
1.60 

Timn. 

0.90 .89 
1.14 
1.13 

.89 

.91 1.04 

.83 1.20 
1.04 
1.13 

1.10 1.50 

1.22 
1.45 
1.46 
1.66 

1.44 
1.95 1.43 
1.48 

1.31 
1.29 

1.29 1.30 
1.22 

1.34 1.29 

1.47 1.70 

1.34 
l."S7 
1.57 

1.66 1.43 1.58 

1.42 1.47 
2.10 

1.70 
2.63 
2.50 
1.87 
2.  .50 
2.02 
1.97 
1.63 

Tnvn. 

0.  '.K) 
.87 1.24 

.97 

.92 

.89 

.81 
1.26 1.10 

.98 

1.09 

1.16 1.41 
1.32 
1.69 
1.20 

1.85 

1.75 
2.00 

1.80 1.63 
1.40 
1.18 i:40 

1.06 
1.29 

1.21 1.27 
1.15 

1.10 1.42 

1.29 1.32 
1.38 
1.18 

.92 
1.60 
1.08 
2.23 
2.06 
2.31 

2.65 
2.43 
2.80 
2.16 
2.35 

1.51 

Trnif. 

1.05 
1.28 
i.:«] 1.21 

.92 
1.01 

1.30 
1.32 
1.19 
1.12 

1.22 1.20 
1.66 
1.46 

1.46 
1.48 
1.75 1.69 

1.85 
1.25 
1.10 

1.52 1.37 

1.34 1.36 
1.26 
1.27 
1.08 
1.29 

1.55 1.25 .75 

.91 
1.25 1.15 
1.60 
1.79 

1.76 2.08 
2.31 
2.85 
2.45 
2.50 2.58 
2.30 2.07 

1.82 

.96 1.46 

Tonn. 1.07 

l.OG 
1.27 
l.CO 
1.03 

i.:^.6 

1.34 
1.22 

1.19 
1.09 1.01 
1.06 

1.44 
1.22 
1.36 
1.24 
1..50 
1.40 
1.80 1.40 
1.60 
1.44 

1.12 1.44 
1.43 

1.45 
1.46 
1.50 
1.90 

1.76 1.  68 1.59 
1.70 
1.74 

1.23 
1.66 
1.68 1.65 

1.92 2.40 

2.34 
2.62 
2.91 2.67 
2.29 
2.04 
1.81 
1.26 

1.32 

Tont. 
0.98 

Now  Unmpshin'   
Vemioiit   

.92 
1.18 

Mas.S!ichus<.'ttH   
Rhodo  IshituJ   

1.36 

1.07 
(\)iii\iM't  iciit   

1.11 
Now  York    
Now  .l<Tsoy   
l'oiiii.s\'l\'uiiia   

1.26 1.28 

1.27 Dolaw  ari>   
1.04 

Marvhiitd   
1.24 

Virfjiuia   
1.30 Nortli  Carolina   

Soutli  Carolina    1.60 

1.46 Goorfiiii   
Florida   

1.53 

1.47 1.77 

Mi.ssissi  j)])i   1.74 
I^oiiisiana   

2.04 Texas   
Arkansas   
Tcnnossoe   

1.84 

1.00 1.58 

West  Virfjinia   
1.38 

Kentucky   
Ohio   

1.46 
1.42 

Michiifan   1.37 Indiana   
Illim)is   

1.47 

1..54 Wisconsi  n   
1.89 

Minnesota   
Iowa   

1.84 
1.78 

Missouri   
1.57 Kansjis   
1.58 

Nebraska   1.C8 

1.45 North  Dakota   1.18 2.08 

Wyoujing   
Colorado   
New  Mexico   

2.14 
2.66 

2.36 
Arizona.   3.46 
Utah   2.95 

Nevada    3.12 
Idaho    

Oregon   

Oklahoma 

2.82 

2.41 2.07 

2.08 
1.34 
1.50 

General  average   1.14 1.06 1.37 1.43 1.55 1.35 1.28 1.28 1.50 
1.54 

Changes  in  AVeight  of  Hay  in  Baux  and  Stack. 

A  considcraljlo  difference  in  shrinkage  occurs  between  hay  cured  in  dry  weather 
and  liay  cured  when  the  atmcsphere  is  more  or  less  moist.  For  this  rea.<on  the 
shrinkage  in  hay  in  a  dry  climate  is  usually  smaller  than  in  the  more  hutnid  regions. 
At  the  Kansas  Experiment  Station  small  quantities  of  13  different  kinds  of  hay 
buried  in  the  mow  from  4  to  G  mouth.'?  shrunk  4.5  per  cent  on  an  average,  ranging 
from  a  14  per  cent  lo.ss  to  a  3  })er  cent  gain.  Five  tons  of  very  dry  timothy  liay 
stored  in  a  mow  for  6  months  at  the  Michigan  Experiment  Station  lost  nearly  7 
per  cent,  and  in  another  test  5,600  pounds  of  the  same  kind  of  hay  in  good  condition 
j)laced  in  the  mow  July  G  had  lost  77G  pounds,  or  13.8  per  cent,  by  February  IS  fol- 

lowing. Practical  men  estimate  that  hay  ])ut  in  the  mow  when  in  good  condition 
usually  shriuks  about  20  per  cent  by  the  time  it  is  baled.  The  UUih  Experiment 
Station  has  reported  a  loss  of  a  little  over  15  per  cent  in  a  ton  of  timothy  hay  after 
it  had  been  kept  in  the  barn  for  9  months.  A  stack  of  timothy  hay  containing  a 
little  over  2  tons  and  built  in  the  open  had  gained  a  little  over  1  per  cent  during  the 
same  time.  The  re.'^ults  with  clover  hay  at  the  same  station  show  a  loss  of  3.75  per 
cent  during  9  months  when  kept  in  the  barn  and  a  gain  of  10  per  cent  for  the  same 
period  when  stacked  out  of  doors. 
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Aierage  iulue  per  acre  of  hay  in  the  Cniled  States,  based  ajjon  farm  value  Diceinler  /, 
1894-1003,  bij  States. 

States  and  Territories. 

Mrtine   
Now  Hampshire 
Vermont   
Mu.ssaehusftts  .. 
Rhode  Ishuul ... 
C'oiineetieut   
New  York   
New  Jersey   
l'enn.sylvunia ... 
Dehiware   
Maryland   
Virj^inia   
North  Carolina.. 
South  Carolina.. 
Georgia   
Florida   
Alabauui   
Mississippi   
Louisiana   
Texas   
Arkansas   
Tennessee   
West  Virginia... 
Kentucky   
Ohio   
Michigan   
Indiana   
Illinois   
Wisconsin   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota  ... 
North  Dakota  ... 
Montana   
Wyoming   
Colorado   
New  Mexico   
Arizona   
Utah   
Nevada    
Idaho   
Washington   
Oregon   
California   
Oklahoma   
Indian  Territorv 

1894. 

89. 

y. 

11. 
19. 
12. 
13. 
11. 
16. 
13. 
19. 11. 

8. 15. 

16. 

14. 19. 
25. 
17. 
28. 
10. 
11. 

13. 
10. 
13. 
10. 
10. 

9. 
9. 10. 

5. 5. 
6. 
4. 
4. 
4. 
4. 

8. 16. 
17. 

21. 21. 
14. 29. 

10. 

15. 
11. 
18. 

General  average        9. 70 

1895. 

89.87 11.88 

13.11 
19.  42 
15.70 
13.68 
10.00 
15. 29 
12.  42 
14.96 

14.44 
12.  92 
16.53 
7.62 

17.44 
20.  24 
15.  93 
18.  91 
19.47 
9.  52 

11. 12 
15.  05 
9.04 

14.77 

7.40 
7.59 

7.34 
6.77 
8.47 

6.66 
6.97 
7.96 
4.04 
3.52 
2.60 

4.94 
10. 72 

7.02 
14. 21 
20.88 

16.65 
13.  49 
20.  32 
16.06 

12.  49 
10.89 

11. 72 

1896. 

§10.  25 12.  38 

12.  85 
20.  99 

18.  26 
15.74 

9.75 
16.50 
12.  88 
14.30 
10.31 
11.03 
13.  55 
15.06 

15. 25 
18.  20 

13.  72 
12.  77 

16.63 
7.20 

"8.90 

13.54 
11.94 
11.35 

9.99 

9.84 9.33 
8.82 

8.25 

6.41 
6.94 
6.94 
3.83 
4.05 
3.99 

5.59 
9.47 

11.07 

13.68 
17.10 
28.00 
13.  50 
12.  29 

12.  25 
13.83 
13.07 

10.48 

1897. 

810.73 13.  23 

12.  03 
19.46 
16.67 
15.60 

11.14 18.81 
12.  81 
13.  50 
14.17 
11.07 
12.19 
11.50 
17.65 
14.  25 
13.  86 

14.06 
16.  62 

10.15 
11.25 
15.  59 
11.95 
11.70 
9.00 

11.55 

8.44 
7.93 

8.44 
7.06 
6.37 
7.07 
4.42 
4.80 3.69 

5.20 11.63 
9.90 

12.  38 
24.  50 
15.  00 

14.01 
12.  50 
12.08 
20.  25 
14.73 
14. 40 

8. 89   8. 97   9. 46 

1898. 1899. 

89. 12 11.56 
9.21 

17.18 
14.  93 

14.61 

8.05 13.63 

11.46 
11.66 

11.16 
11.22 

15.81 
15.20 

20.  56 
22.  56 

17.57 
15.  96 

19. 74 
8.77 10.  39 

14.25 
12.  94 
13. 19 

7.99 
9.72 
8.12 

9.20 
8.62 
6.66 

7.09 

9.28 
4.74 

5.28 
4.14 4.87 

9.86 
11.40 
11.88 
27.  56 
42.  00 

14.  62 
18.  20 

18.37 
13.30 
13.78 
22.80 

89.09 10.40 

10.55 
17.  52 
15.35 

13.63 
10.87 12.  74 
13.80 

12. 12 
13.73 
11.27 

15. 15 
12.  66 
19.07 

22.  41 

18.  92 
13.32 18.  92 

10. 15 12.80 
14.74 
12. 19 

13. 42 11.63 
10.  37 
10.45 
10.00 
10.07 
7.40 

7.10 
8.56 5.49 

6.14 
4.43 
5.21 

10.93 
9.70 15.43 

18.  02 
27.22 17.75 
14.31 
15.75 
17.98 
13.  49 
13. 04 

1900. 

811.66 13.48 13.70 

16.88 
17.20 
14.89 
11.38 
20. 22 
15.  29 
13.67 
15.31 
15.43 
15. 79 
15.18 

21.55 
16.44 
19.  52 

17.41 18.80 
12.  24 14.43 
16.52 

15.81 15.89 

11.71 
12. 19 
11.80 
10.  67 

11.10 8.06 

9.66 
8.97 

6.01 7.11 
4.  66 5.20 

13.  92 

12.  26 16.  95 

20.  39 
26. 10 
21.07 

18.71 
18.20 

20.  52 15.  98 

12.31 

1901. 

810.96 

15.87 

13.36 
21.16 
17.54 
14.77 
13.75 

18.86 
15.90 
13.  84 16.07 

14.41 
17.  93 

16.03 

20.  92 
22.  72 
21.12 
17.  62 
20.50 

13.27 12. 89 

18.71 

18.91 
16. 25 
11.86 

10.85 11.79 

12. 10 

13.58 
8.65 
9. 59 
8.99 

7. 25 7.71 
5.16 
5.84 

14.60 
12.64 

18.80 
23.  89 

26. 16 
20.  70 

19.80 

15.25 
19.60 
14.82 

14.41 6.59 

11.01 

1902. 

9.30 
9. 97  11. 39  12. 85 

$10. 74 
14.36 
12.  26 
26.  64 

19.46 21. 19 

14.11 
19. 08 
16.66 
15.73 
14.19 
14.39 

17.64 13. 72 
18. 22 
19.  02 
17.42 
14.35 
21.10 

12.  04 
15.04 
16. 99 10.05 

16.  27 
14.59 

12. 03 

12.  66 13.31 
15.03 9.43 

10.  92 

10.  96 7.33 

7.59 5.10 

6.09 
12.  67 
12.  01 
18.99 
26.83 
28.62 
19.18 
29.73 
14.  69 

20.  45 

15.  26 17.03 

6.68 
6.57 

13.61 

1903. 

810.00 
12.  20 
12.84 

22.  74 
20. 28 
16.86 13.81 

19.70 

17.15 24.32 

17.38 
17.85 
21.47 
17.11 
23. 18 
27.  67 

21.93 

20.18 
23. 15 
15.09 
15.17 

19.42 
19.04 
17. 62 
14. 20 

12. 23 
12.58 

12. 83 

14.17 
12.16 

9.72 
10. 49 7.60 

7.  53 6.71 

5.48 18.32 
14.27 

19.15 
26.24 
35.78 
20.18 

31.11 
19.64 

30.78 21.  07 

24.  25 

7.52 8.86 

13.93 

Infu'ence  of  Maturity  on  Siikixk.vge  of  Hay, 

The  results  of  experiments  conducted  by  different  stations  show  that  the  degree  of 
maturity  at  which  hay  is  cut  influences  very  largely  the  shrinkage  during  curing. 
At  the  Pennsylvania  Station  early-cut  hay  lost  on  an  average  29  per  cent  in  weight, 
while  late-cut  hay  lost  only  21.5  per  cent.  Timothy,  cut  when  just  beginning  to  head, 
lost  75  per  cent  of  water  in  curing;  when  cut  at  the  beginning  of  the  blossoming 
period,  6U  per  cent;  and  cut  a  little  later,  or  about  the  usual  time,  57  i^er  cent.  The 
^lichigan  Station  found  ashiinkageof  about  CO  ])er  cent  in  curing  clover.  At  the 
New  York  State  Station,  meadow  fescue,  mixed  with  a  little  red  clover,  lost  in  one  lot 
62.68  per  cent  and  in  another  58.25  per  cent  during  curing.  The  moisture  retained 
•  in  cured  fodder  varies  with  different  kinds.  Atwater  states  that  for  New  England 
timothy  hay  retains  on  an  average  12  per  cent  of  moisture,  clover  hay  14  per  cent, 
and  corn  fodder  25  i^er  cent. 
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Avermje  farm  privi'  of  Imtj  per  ton  in  I  In    I'nitid  f<t<Uc'«  December  J,  lS04-Iff08,  Inj  ,Sl(ii(S. 

Stulca  and  TerrKoHoa. 

Maine   
Now  liuiiipshirc  . 
Voiiiioiit   
Mll^MU'llllSl'lt.S  . . . 
Rluxlo  Isliind   
Coniu'c'tirut   
New  York   
New  Jnsry   
ri'iuisylviiniii. .   . 
lH'l:iwim'   
Miirylimd   
Viri^inia   
North  Caroliiin. . . 
South  Carolina. . . 
{jO<)ri,Mu   
yioriihi   
Ahibania   
Misj^it-sippi   
Louisiana   
Texas   
Arkansas   
Toniu's,see   
West  VMrjjinia   

Kontucky ...-.   Ohio   
Michigan   
Indiana   
Illinois   
Wisconsin   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota   
North  Dakota   
Montana   
Wyoming   
Colorado   
New  Mexico   
Arizona   
Utah   
Nevada    
Idaho   
Washington   
Oregon   1... 
California   
Oklaiioma   
Indian  Territory. 

1H04. i8yr». 

$9.  CH V2.  M 

12.  2^^ 17.50 

17.  *2r> 16.10 

13.70 
12.  G 1 
12.  30 
12.16 
1 1 .  55 
11.43 

10.14 
7.62 

10.90 

13.23 
10.21 
9.70 

9. 64 6.43 

9.27 
10.83 
12.  73 

10.94 
12.  76 
13. 09 
12.03 

10.25 
9.63 

5.12 
6.45 

6.80 
3.26 
3.56 
3.29 3.48 

11.40 
6.50 
5.87 

8.00 
9.00 
5.  27 

6.75 
6.25 
6.75 

6.12 
7.06 

General  average 8.54 8.  35 

180C. 

$10.25 
12.90 
10.  2M 16.  40 
16.60 
14.71 
12.01 
11.35 
12. 15 
13. 00 
1 1 .  H5 
10.21 
10.75 
11.32 
1 1 .  05 13.00 
9.80 

9.46 
8. 75 
7.20 
7.54 

9.67 
9.79 
9. 46 
7.93 

8.48 
7.18 
6. 39 
6.  GO 

3.79 
3.99 
4.85 
2.70 
2.44 
3.12 
3.39 
6.86 
7.14 

6.22 
5.70 
8. 75 5.  00 

4.82 4.71 
7.09 

6.60 
6.35 

6.  55 

1897. 

$9.  76 11.50 

9.  25 13.90 

14.50 13.00 

8.  25 
10.75 

9.  15 10.00 

10.  .50 
10.26 
9.  75 

11.50 
13.00 

14.  25 
10.  25 
9.50 

8.76 

7.  75 
8.65 

10.75 
8. 85 

10.00 

6.  25 
7. 75 
5.90 6.15 

6. 25 
4.50 
4.25 
6.15 

3.40 
3.00 
2.95 

3. 25 
7.75 
6.00. 

5.50 
7.00 
5.00 

4.75 
5.00 

5.25 
9.00 
7.75 
9.00 

6.62 

1898. 

$7.00 9.  25 

6.  35 
12.  10 
12.65 
11.15 
5.  75 
9.60 
7.90 

8.  45 9.30 
8.50 
9.  30 
9.  50 

1 1 .  75 
11.10 
9.  25 
8.40 
9.40 
5.85 

6.75 
9.  50 
8.40 9.10 
6.75 
7.15 5.60 

5.90 
5.75 

3.70 
4.05 6.80 

3.25 
3.30 
3.00 

3.25 
6.80 5.90 5.40 

7. 35 12. 00 
4.50 

7.00 
4.90 

7.60 
7.25 

14.25 

1899. 

$10.10 11.75 

9.  25 15.  50 

17.25 
ll.fiO 10.45 

15.35 
1 1 .  50 
1 1 .  65 

12.15 
10.25 
10.  10 

10.30 
13.15 15.35 

11.40 
9.  25 
9.70 
7.10 
8.65 

11.25 
9.  45 

10.40 
8.  95 
8.60 
7.80 

7.75 
6.85 4.35 

5.30 
6.  25 

3.50 3.70 

3.10 3.30 

7.70 
6.60 
7.35 

10.60 
10.35 
7.10 

7.65 
6.30 

8.90 6. 85 
8.00 

6. 00       7. 27 

1900. 

$12.95 15.  50 1 1 .  05 

17.40 
18.70 

16.73 
14.05 

16.05 
13.90 

13.95 

14.05 13.30 

1 1 .  20 
11.60 

12.  75 
13.70 

10.55 
9. 95 
9.40 6.80 

8. 85 

11.80 

13.40 
11.35 

11.05 
9.45 

9.75 
8.40 

9.65 6. 95 

6.80 
6.95 

4.55 

5. 15 3.  95 
5.  65 
8.70 

7.30 
7.60 

9.90 
11.30 

7.95 
7.70 
6.50 
9.50 

6.80 

8.16 

8.89 

1901. 

$10. 44 
12.40 

9.  82 
17.49 

19.06 14.62 

10. 58 14.29 
13.61 

12.  36 

13.17 12.01 

10.80 
10.  98 

14.33 
15.  35 
12.07 

10.  51 
11.08 

10.  62 
11.72 
12.31 
13.  80 

12. 13 
8.72 

8.61 9.28 

11.20 10.  53 
5.  58 
7.67 

11.99 
7.67 
6.17 
4.49 

3.  65 
8.18 

7.18 
9.04 

10.34 
9.18 8.  45 

7.92 
5.91 
8.  52 7.16 

7.92 6.86 

7.54 

19<r2. 

10.01 

S10.04 13.55 

9.  65 
16.  65 
18.89 
15.70 
10.  53 
15.  64 

14.00 
14.43 14.05 

13.  .58 
12.  25 
11.25 
13.40 
16.34 
11.61 
10.25 

11.72 
8.  CO 
9.40 

11.80 
14.33 
11.30 
10.20 
8.30 
8.67 

8.87 7.91 
5.  36 6.60 

6.89 
4.31 
4.36 
4.15 

3.67 

7.5-1 

7.28 

9.89 11.18 

12.23 
7.32 
9.  05 

5.50 8.93 

7.48 
9.41 5.30 4.98 

9.06 

1903. 

$10.20 13.26 
10.88 16.72 

18.95 15.  19 

10.96 
15.  39 
13.r)0 14.83 

14.02 
13.73 
13.42 
1 1 .  72 
15. 15 
18.82 12.39 
11.60 

11.35 8.20 

9. 48 
12.29 
13.80 

12.07 
10.00 8.93 
8. 

8. 

7. 
6. 
5. 
,56 
,33 
,60 
,61 
,46 6.68 

4.81 
4.48 
4.63 
4.64 
8.81 

6.67 7.48 

11.12 10.34 

6.84 
9.97 
6.86 

12.77 
10. 18 
11.66 5.61 

5.91 
9.08 

Spontaneous  Combustion  of  II.vy. 

Fires  which  are  reported  to  be  caused  by  the  spontaneous  combustion  of  hay  are 
by  no  means  rare.  While  some  of  them  are  doubtless  of  an  incendiary  origin,  otliers 
are  really  due  to  the  cau.se  asi^igned.  Such  a  case  is  rej^orted  from  the  renusylvania 
Experiment  Station.  The  lire  was  discovered  in  the  haymow  of  the  station  barn. 
The  mow  was  directly  over  the  cow  stable.  Precautions  were  taken  to  exclude 
drafts  and,  as  there  was  a  sufficient  supply  of  water  available,  the  tire  after  a  time 
was  extiuguished.  The  fire  was  confined  to  the  central  portion  of  the  hay  and  a 
number  of  holes  were  burned  through  the  ceiling  of  the  cow  stable.  These  were  so 
situated  that  it  apparently  would  have  been  im])Ossible  for  tb.e  fire  to  have  originated 
from  any  other  cause  than  s])ontancous  combustion.  A  considerable  i)art  of  the  hay 
was  thrown  out  of  the  mow.  An  examination  showed  that  a  large  portion  of  it  wa.s 
BO  thoroughly  charre<l  that  it  would  crumble.  Some:  of  the  hay  had  not  been  sub- 

jected to  so  great  heat  and  was  only  l)rowned  in  color.  However,  it  was  unlit  for 
stock  feeding. 

For  several  days  previous  to  the  fire  a  j)eculiar  odor  had  been  noticed  about  the 
barn  and  a  somewhat  careful  examination  was  made  to  ascertain  its  source.  The 
rowen  in  the  mow  wuh  found  to  be  heating,  but  no  danger  of  lire  was  suspected. 

8       Ali)C3- 
41 
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Wholesale  prices  oj  hay  {baled)  per  tun  in  leadiiuj  cities  of  the  United  Stuten,   1H9U-1903. 

Date. 

January... 
February  . 
March   
.\l)iil   
May   
Juiie   
July   
August   
8ei)tembor 
October   
November 
December. 

Jauuary... 
February  . 

March  . '. . . April   
May   
June   
July   
August   
September 
October . . . 
November 
December. 

January... 
February  . 
March   
April   
May   
Julie   
July   
August   
Seplem  ber 
October  . . . 
November 
December. 

January. .. 
February  . 
March   
April   
May   
Juiie   
July   
August   
September 
October . . . 
November 
December. 

January... 
February  . 
March   
April   
May   
June   
July   
August   
September 
October . . . 
November 
December. 

1899. 

1900. 

1901. 

1902. 

1903. 

Chicago. Cincinnati. St.  Louis. 

No.  1  timothy, No.  1  timothy. No.  1  timothy, 

per 

ton. 

per 

ton. 

per 

ton. 

Low. High. 
Low. High. Low. High. 

88.00 88.50 87.75 88.50 88.00 

1 

89.90 8.00 
8.50 

8.00 8.75 8.00 8.75 
8.60 

9.  2a 
9.00 

11.00 
8.00 

10.00 

9.60 10.  f)0 10.60 11.50 9.00 
11.00 

10.00 
10.50 10.60 11.00 

10.  50 
11.. 50 

10.50 11.00 10.50 12.  00 10.50 
11.50 

11.60 12.  00 
9.00 

12.  f)0 
10.00 12.00 

11.00 12.  00 
9.00 

10.50 8.00 12.00 
11.00 11.60 

9.00 
11.25 

8.00 10.60 

11.60 12.00 11.00 
12.00 9.50 10.60 

11.60 12.00 11.60 13.00 

10.00- 

10.75 
11.00 12.00 12.00 

13.00 10.00 

11.50 

10,50 11.00 13.00 
14.00 11.00 12.50 

10.50 10.75 13.60 
14.00 

10.60 12.00 
10.50 

11.00 
13.75 14.25 11.00 12.60 

11.00 13.00 
14.60 

15.00 11.50 13.00 
11.50 12.00 14.26 15.00 

11.00 
13.  .50 10.00 11.00 14.00 14.75 10.50 13.60 

10.  50 12.  00 13.75 14.25 11.00 14.  50 

11.00 11.60 11.50 15.00 9.76 13.00 
11.00 11.60 12.  50 13.75 10.00 12.00 
11.00 11.50 

13.50 14.  60 
11.00 12.50 

12.  CO 13.50 
13.50 14.00 10.75 13.50 

12. 60 13.60 13.76 14.60 11.50 14.00 

12.00 13.00 14.00 
14.50 11.60 13.50 

12. 00 12.60 14.00 
14.25 

11.60 12.  75 

12.00 13.00 13.  50 

14.50 11.60 
14.00 

12.50 13.00 14.00 
15.50 12. 50 

14.50 

12.50 13.60 14.  25 
14.50 12.00 

14.50 

12.50 13.00 12.  50 13.60 12.00 
15.50 

13.00 14.00 12.  25 
15.00 

12.50 17.50 

13.00 14.00 12.  25 15.00 
13.00 16.00 

12.00 12.  60 12.50 13.  25 12.  60 
15.50 12.00 

12.  50 12.  60 13.  25 

12.  60 14.50 

13.00 13.50 12.60 
13.  25 

13.00 14.50 
13.00 13.50 

13.00 
14.00 

13.60 15.  00 

12. 50 13.00 
12.50 

13.75 
13.50 

15.50 
12.00 12.  50 12.  50 

13.  26 
13.00 

14.60 

12.00 12. 60 12.75 

13.26 

13.00 14.50 

12.60 13.00 12.  75 13.  25 13.00 15.25 
12.50 13.60 13.00 

13.60 13.00 15.50 12.00 12.50 
12.75 

13.  00 12.00 15.00 12.00 12.  50 
13.75 

15.50 
13.00 16.00 

12.00 
12.  50 

12.  00 
15.  50 10.00 16.00 12.00 12.  60 11.00 
13.00 

9.60 12.00 12.00 
12.  50 13.00 14.00 11.00 13.00 

12.00 12.50 
13.00 

14.00 11.00 13.50 
12.00 12.60 13.75 16.  50 13.50 15.  50 

12.00 13.  00 
15.60 

17.  25 
13.50 

•     15. 50 

12.00 
13.00 10.00 16.76 13.50 15.00 12.00 13.60 16.00 17.50 14.00 

16.00 13.00 15.00 16.25 
18.00 13.50 

16.00 13.50 15.00 15.  25 
18.00 13.00 16.00 

13.00 15.00 17.50 
19.50 

14.50 25.  00 
13.00 13.60 16.50 18.00 9.50 

16.50 11.00 13.60 11.60 

17.00 

10.00 
15.00 10.00 12.00 11.50 13.50 10.00 12.00 

10.00 11.60 12.  60 
13.  25 

10.00 12.50 
10.00 11.50 12.25 12.75 10.00 

12.50 

10.00 12.00 12.60 13.00 10.  00 13.50 



STATJBTK^S    OF    COTTON. 
043 

(M)TTON. 

Cominerciul  colhjii  crop  of  l'J01-rj02. 

[lu  commurcial  bulcs.J 

Movement  and  mill  purchuses. 
Taken  from  <;tl)crStateH and 

l)(>rLs. 

Total  com- mercial croj). Sliitt's  and  Tcrrilories. 
Forwarded 

by  rail,  etc;. 

BouKbt  by 
inill.s. 

ToUjI. 

Taken 
from 
other 

States. 

Taken 

from 

jtortH. 

'ioUil. 

.Vlabama   
1,010,217 

829, 221 
50, 510 

1,414,872 
270, 950 

171 71 

1,028,821 
1,430,273 

23, 924 
265, 188 
145, 390 
423,  090 
188,  599 

2, 742,  2.57 
14, 688 

196, 137 

2,096 

1,200,354 
831,317 
60,510 

1,796,832 
270, 950 400 

23, 988 

1,016,604 
1,408,891 

28,  240 
774, 074 
145,396 

1,031,-596 233, 839 

2,  760,  998 
55,654 

72, 128 
26, 821 8 

195,295 

2,  427 

229 

23,917 
148, 091 
63,  399 

4,  322 
168, 684 

942 184,507 

40, 901 
60,  .51 9 
40, 806 

3,132 
75, 260 
26, 824 8 

198, 640 

2,  427 

229 

23,917 
165, 853 

63,548 
4,322 175,006 

942 
187, 930 
40,917 
50,519 
40, 806 

1  131  094 
.\rk!m.sa.s   801,493 
Florida   

50  502 

Cieori;ria   381,960 

3,345 

1  .508  192 
Indian  Territory   208, 623 

171 

Kansas   
229 

23,917 
17,813 
32,  618 

4,322 609,486 

Kentucky   71 
Louisiana   

17, 762 149 
880,811 1  405  343 

Mi.'^sissippi   
Missouri   23  924 

North  Carolina   
Oklahoma   

6,322 

599, 668 
144  4.54 

South  Carolina   
Tennessee   
Texas    

607,  900 
45. 240 

18,741 
40, 866 

3,429 
16 

813icfK) 
192,922 

2,701  479 Virginia   14,688 

United  States. . . . 9, 844, 848 1,881,301 11, 726, 209 1,  029,  059 34, 155 1,003,214 
10,662,995 

Value  of  the  commercial  crop  of  1901-1902. 

Upland  crop. Sea-island  crop. 

States  and  Ter- 
ritories. 

Produc- tion. 

Weight 

per 

bale. 

Price 

per 

pound. 

Value. 

Pro- duc- 

tion. 

Weight 

per 

bale. 

Price 

per 

pound. 

Value. 
Total value. 

Alabama   
Bales. 

1,131,094 
804, 493 
29, 179 

1,5-19,054 
208, 523 

171 71 

880,811 
1, 405, 343 

23,921 
599,  008 
144,4.54 
834,886 
192,922 

2,704,479 
14,688 

Lbs. 
513 

511 494 
494 
622 
500 
600 
611 

511 611 
489 

522 
485 
511 
622 
479 

Cents. 
7.74 
7.23 
7.76 
7.76 

7.97 
7.23 
7.23 
7.20 
7.20 
7.23 
7.96 
7.23 
1.11 
1.8b 
7.97 
7.96 

Dollars. 

44,911,445 
29,  722,  235 
1,118,559 

59, 405, 056 
11,171,470 

6,182 2,  667 32,406,798 
51, 705, 380 

883,  879 
23,341,717 
5,451,781 

31,462,261 
7, 738,  777 

112,615,622 
560,  030 

Bales. Lbs. 
Cents. 

Dollars. Dollars. 
44,911,445 

Arkansas   29,  722, 235 
2, 845, 189 

62,  8.56, 108 
11,171,470 

Florida   21,323 
48,638 

395 
395 

20.5 
18.0 1,726,630 

3,451,052 Georgia   
IndianTerritory . 
Kansas   0, 182 Kentucky    

2,567 
Louisiana   

32, 400,  798 
Mississippi   61,  705,  380 
Missouri   883,879 
North  Carolina.. 23,341,717 
Oklahoma   

5,451  781 South  Carolina .. 
Tennessee   

8,774 
369 

24.0 
777, 026 32, 239, 286 

7, 738,  777 112  515  522 Texas   
Virginia   560, 030 

United  States.. 10,684,360 509 7.66 412,403,659 
78,635 

392 19.0 
5, 954, 707 

418, 358, 30G 

Condition  of  cotton  crop  in  the  United  States,  monthly,  18S8-1903. 

Year. June. July. 

Au- 
gust. 

Sep- 

tem- 

ber. 
Octo- 
ber. Year. 

June. 
July. 

Au- 

gust. 
Sep- 

tem- 

ber. 

Octo- 

ber. 

1888      .         .   . 88.2 
86.4 
8.S.8 
8.5.7 
8.5.9 
85.6 
HS.3 

81.0 

86.7 
87.6 
91.4 
88.6 
80.9 
82.7 
89.6 

82.3 

87.3 
89.3 
89.5 
88.9 
82.3 
80.4 
91.8 
77.9 

83.8 
86.6 
85.5 82.7 

76.8 73.4 85.9 

70.8 

78.9 

81.5 80.0 
75.7 
73.3 
70.7 
82.7 

65.1  j 

1896   97.2 83.5 

89.0 85.7 

82.5 
81.5 9.5.1 

74.1 

92.5 
86.0 

91.2 

87.8 75.8 
81.1 81.7 

77.1 

80.1 86.9 
91.2 

84.0 76.0 

77.2 81.9 

79.7 

64.2 
78.3 
79.8 68.5 

68.2 71.4 64.0 

81.2 

60  7 
1889   1897   70.0 

1890   1898   
75.4 

1891   1899   
62.4 

1892   1900   
67.0 

1893   1901   

61.4 

1891   1902   

M.  3 

1895   1903   

65.1 
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Acreaye,  pruductiua^  valae^  prices^  and  exports  of  colt(/n  of  the  United  States,  1880-1902. 

Acreage. 
Aver- 
age 

yield 

per 

acre. 

Bales. 
0.43 
.33 

.41 

.34 

.33 

.36 

.35 

.38 

.36 

.36 

.42 
44 

.37 

.39 

Produc- tion. 
Aver- age farm 

price 

per 

pound 
Dec.  1. 

Value. 

New  York  closing 

prices  i>er  pound  on 
middling  upland. Domestic 

exnorts 
llBcal  years 
beginning 
July  1. 

Year. 
December, 

May  of following 

year. 

Low. High. Low. 
High. 

1880   
1881   
1882   
1883   
1884   
1885   
1886   
1887   
1888   
liJ89   
1890   
1891   
1892   
1893   
1894-1895.. 
1895-1896.. 
1896-1897.. 
1897-1898.. 
1898-1899.. 
189'J-1900.. 
1900-1901.. 
1901-1902.. 
1902-1903.. 

Acrts. 
15,475,300 
16,710,730 
16,791,557 
16,  777,  993 
17,439,612 
18, 300,  865 
18,  4.54,  603 
18,641,067 
19,  058, 591 
20,171,896 
20,  809,  063 
20,714,937 
18,067,924 
19,  525,  000 
23,687,960 
20,184,808 
23,273,209 
24,319,584 
24,967,295 
23,403,  153 
25, 758, 139 
27,220,414 
27,114,103 

Baits. 

6,  605, 750 
5, 456, 048 
6,  9-19.  756 
5,713,200 
5, 706, 165 
6,575,691 
6, 505, 087 
7,0-16,833 
6,938,290 
7,311,322 

8, 652,  597 
9,  035,  379 
6, 700, 365 
7,549,817 

"9,901,251 
"7,161,094 
"8,  532, 705 

«10,897,867 
"11,189,205 
"9,  1 12,  838 

"10,401,453 
"10, 662,  995 
"10, 725, 422 

Cents. 

9.8 10.0 
9.9 
9.0 

9.2 
8.5 8.1 8.6 

8.5 
8.3 
8.6 
7.3 
8.4 
7.0 

Dollars. 
280, 266,  242 
294,135,647 
309,  69(),  500 
250,:)94,750 
253,  993, 385 
269,  989, 812 
309,381,938 
337, 972, 453 
351,454,340 
402,951,814 
369, 568, 858 
326,513,298 
262, 252, 286 
274,  479, 637 

^287, 120, 818 
^260, 338, 096 
^291,811,561 
^319,491,412 
^305, 467, 041 
^334,847,868 
fc511,098,lll 
f'418,358,366 

M58,051,005 

Cents. 

11- 11^ 

m 
10,^0 
10.1 

9* 

lOi 

?? 

91 

8i 

^l 

51 

9J 

8 

8J 

Cents. 
12 
10,'., 

10i"o 

Or". 

101 

% 
m 
10 

8^ 

6J 

7* 

iO^ 

H 
K 

Cents. 

10^ 

lOi 

11,^ 

10|i 

lOJ 

11 

k 

7f 

71 

7i 

6J 

8 

71 

61 

9 

Cents. 

lOJ 
12i 

11,^ m 
11 

12J 

«}§ 

l\l 

n 

8| 

7}§ 9J 

Bales  uj  500 

pounds. 
4,381,857 
3, 479, 952 
4,576,150 
3, 725, 145 
3, 783,  319 
4,116,075 
4,338,915 
4,528,242 
4,  769,  633 

4, 943,  600 
5,814,717 
5, 870, 440 
4,424,230 
5,  366, 565 
7,  034, 866 
4,670,453 
6, 207, 510 
7, 725, 672 
7,575,838 
6,201,166 
6,661,781 
7,001,5.58 
7, 086, 086 

"Commercial  crop.  ^  Value  of  commercial  crop. 

Cotton  acn'iuje  from  1897-98  to  190:J-3,  inclusive. 

States  and  Territories. 

Virginia   
North  Carolina.. 
South  Carolina.. 
Georj^ia   
Florida   
Alabama   
Mississippi   
Louisiana   
Texa.s   
Arkansas   
Tennessee   
Missouri   
Oklahoma   
Indian  Territory 

Utah   ■. Kansas   
Kentucky   

Total   

1897-98. 1898-99. 1899-1900. 1900-1901. 1901-2. 1902-3. 

Acres. Acres. Acres. Acres. Acres. Acres. 

50, 612 61,102 35,  302 30, 572 35, 145 36, 843 1,302,437 1,311,708 l,219,8t>8 1,091,034 1,112,260 1,075,743 
2,074,778 2,353,213 2, 212, 020 2, 195,  252 2,  248,  569 2, 205,  016 
3,  537,  702 3,  535,  205 3,287,741 3, 783,  015 4,  006, 199 

3,863,542 251, 109 152, 452 149, 403 235,  451 254,  596 253, 961 
2,  709,  460 3, 003,  176 2, 883,  049 3, 403,  746 3,642,964 3, 501,  614 2,778,610 2,  900,  298 2,784,286 3, 194,  795 3, 193,  570 3, 183,  989 
1, 245, 399 1,281,691 1,179,166 1,480,781 

1,586,124 1,617,586 7, 164, 175 6,991,904 6, 642,  309 7, 178,  915 7,656,312 7, 640,  531 1,  619,  785 1,876,467 1,726,350 1,742,787 1,854,482 1,901,758 967, 077 896, 722 734,415 662,  612 737, 337 
754, 600 

83, 319 82, 318 
41,340 49,  504 64,  628 59, 341 216,  6G4 215, 893 208,  553 

255, 446 
30('),  760 

3;-)8,  391 

317,  992 314,906 299, 161 453, 560 630,  923 
658, 699 

75 285 
35 
8 

40 414 30 311 380 
122 

105 137 

70 

323 
175 

2, 367 
24,819,684 24,967,295 23,  403,  497 25, 758, 139 27, 220, 414 27, 114, 103 

From  the  following  table  it  will  be  seen  that  of  the  actual  cotton  crop  of  the  year 
1901-2,  amounting  to  9,966,478  bales,  115,550  bales  were  marketed  prior  to  September 
1, 1901,  and  were  thus  included  in  the  commercial  crop  of  the  year  1900-1901,  while 
154,592  bales  were  still  on  hand  at  the  termination  of  the  cotton  year,  August  31, 1902, 
to  be  carried  forward  to  the  year  1902-3,  thus  leaving  9,696,336  bales  of  the  growth  of 
1901-2  marketed  that  year.  To  this  were  added  528,900  bales  of  the  growth  of  pre- 

ceding years  and  198,190  bales  of  the  crop  of  1902-3  marketed  prior  to  September  1, 
1902,  making  a  total  of  10,423,426 -bales  as  delivered  from  plantations.  There  also 
entered  into  the  commercial  crop  172,226  bales  of  linters  received  from  cotton-seed 
oil  mills,  and  67,343  bales  of  sample  and  waste  cotton  known  to  the  trade  as  the  city 
crop,  which  latter,  being  taken  from  bales  already  included  in  the  commercial  move- 

ment, is  in  reality  counted  twice. 



STATISTICS    OF    COTTON. 045 

CuUuii  pwductlon  in  the  United  IStaUm  in  1901-2. 

SUitoM  iind  Terri- 
torio.H. 

Afluiil 

KTowth 
in  year 

1901-2.  M 

Cotton 
\'r()\vn  in 

prcc)  (I- iuK  yi-ars 
and  mar- keted in 

1901-2. '< 

Cotton 

^rownin l'.K)2-3 

and  nnir- 
keted 

prior  to Sept.  1, 

1902.0 

Linters.'* 

Sample 
eotton 

re  baled." 

C<jtton  of the  crop 

of  1901-2 inarkctfrd 

jtrior  to 

Sept.  1, 

1901. '< 

tJotton  of the  crop 

of  l'.K)l-2 carried 
forward 

U>  the 

year 

1902-3.  a 

Commer- 

rial  crop 

of  the 

year 

1901-2. « 

Virj;iuiii   15,526 
.590,  :i84 

830, 983 

1,444,675 
51,282 

1,081,993 
1,382,988 

853, 536 
2,331.647 

783, 660 

163, 356 
23, 977 
143,547 
268, 682 

171 
71 

()7 

2, 589 
3,  605 (i,  268 

209 

6,815 10,  180 

5,391 21,306 

6, 599 

1,025 
193 

1,158 
1,938 

905 

7,8;i8 
11,095 
17,147 

1,181 
1.5, 164 

'22, 3.36 

17, 063 

45, 5.56 13, 958 903 
195 

•28 

1,'220 

14  688 

North  C'uroliim   
Soutli  Caroliim   
Uoorj^iii   

4,620 

6,536 124,815 
6, 200 

5,6-14 
41,435 474 

7, 595 

2, 308 

9, 286 124, 976 113 
259 

7, 395 11,323 

23, 730 

29(i 
16,091 
24,758 

12,  6(i9 
52, 420 

15, 142 

8,402 

3, 582 
3,  '235 

■25, 58-1 
575 

4,4'26 

4,915 

5, 148 

6'2,891 

3,848 

192 
61 

223 877 

599, 668 
8-13,  660 

1  .598  192 

Florida   .50  .Wi 

Alabanui   :}8, 190 

12,360 
22, 140 

282, 680 
16, 785 
20, 975 

1    13!   094 

Missis.sijtpi   
1  405  313 

Louisiana   880  811 

Texas   
Arkansas   
Tonnossce   

'2,704,479 

804,  493 

192  922 
Missouri   

23' 924 

Oklahoma   144  4.54 
Indian  Territory... 
Kansjis   

268*  .5*23 

171 

Kentucky   71 

Total   9,966,478 528, 900 198, 190 172, 226 67,  343 115,6.50 
1.54,. 592 10  662  995 

rt  Commercial  bales. 

Prices  of  middling  upland  cotton  in  New  Orleans,  1890-1903. 

[In  cents  per  pound.] 

Year. 

January. February. March.     1       April. 

May. 

Jujie. 

Low. High. Low. 
High. Low. High. 

Low. High. Low. High. Low.  High. 

1890   

9i 

m 

6J 

9S 

7 

5i 

61 7J 

105 8J 

m 

7i 
GU 

5i 

6J 
7J 

m 

8- 

It 9f 

7/« 

¥" 

7tk 

Hh 
6 
9 

9^ SA 

9J 

10}J 

6i 

8A 

'5 

n 

9 

8i 

91"= 

11 

Si 

61 

9 

7/b 

m 

7A 

6^ 

9/b 

9A 8i 

9; 

11 

61 

h\ 
7 

5J 

7i! 

■'>! 

9i 

8 

81% 
9J 

?S 

7J 

7,^6 

5J 
6J 

91 

8/s 
9J 

lOA 

8/e 

7 

7; 

6i\ 

7g 

7/b 

m 7t-c 

Ill 

8t 

It 7i 
7A 

5J 

9i 

8 

93 

71 

7A 
6j 
6i 

6tg 

Ti 

5J 

5i 

m 

7i 

m 

Ill 

1891   

81 

1892   

•'4 

7i 

1893   
1894                 

7' 

1895   7 
1896   7J 
1897   

7| 

5J 

9!  8 

13i 

1898   
1899   
1900   
1901   
1902   
1903   

Year. 

1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 

igc-* 1903 

July. 

Low.  High 11/0 

7J 

7 

7/c 
64 

I*- 

61 
9} 

n 
12| 

lU 

m 

7J 
6J 

6j 

m 

5} 

6J 

lOi 

Wii 

9A 

131 

August. 

Low.  High 

lOi 

7i 

6iS 
6H 

6}?. 

7,"ft 

f'J 

5i 9« 

8 

8| 

124 

lU 

8 

7A 

•7| 

6| 

7iJ 

8 

13i 

September. 

Low.  High 

9J 

8 

6H 7A 

6i4 
7A 

7| 

Jl'
 

51 

9i 

m 

tt 

84 

7/0 

^} 8J 

8i- 

7A 

6i 

64 "i 8J 

81 

124 

October. 

Low.  High 

9iJ 718 
7,^ 

7i 6A 8A 

^
'
 

-64 

m 

61 

8f3 

7A 

8 

9i 

82 

61 9A 
7» 

6i 

6 

6i8 

S/'
 

lOi
 

November. 

Low.  High 

9^ 

7J 

71J 

8,'« 

7A 

6i 

a 

6} 

9 

74 

7» 

10 

I)  9 

7i 

9r 7i 

64 
8| 

74 

6i 

6t\, 

9{ 

7/« 

8 

December. 

Low.  High 

«12 

7 

9A 

7i 

Si's 

7* 

5 

7A 

9| 
7J 

748 

111 

91- 

91J 

^^% 

6A 

8A 

7* 
6| 

64 

74 

913 

81 

131 
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TOBACCO. 

Acinuje,  production^  and  value  of  tubacco  in  the  United  States  in  UfO.i. 

stall', 

New  Hampshire. . . 
Vermont   
Massuchusetts   
CJoniieeticut   
New  Yorlc   
I'eiinsylviiiua   
Maryland...   
Virginia    
North  Carolina   
South  Carolina   
Cieorj,aa   
Florida   
Alabama   
Missi.s.si[)pi   
Louisiana   
Texas   
Arkansas   
Tennessee   
West  Virj^inia   
Kentueky   
Ohio   
Michigan   
Indiana   
Illinois   
Wisconsin   
Missouri   

United  States 

Acreage. 

Average 

yield  per acre. 
I'roduction. 

Average 

farm 

price, 
Dec.  1. 

Farm  value, 

Dec.  1. 

Acres. Puunds. 

I'nunds. 

C'e-nls. 

Dollars. 

V61 
1,590 

209, 880 13.0 27,  284 

\m 1,800 
340, 200 

12.0 
40, 824 

4, 993 
1,400 

6,  990,  200 
12.0 

838, 824 
13, 234 

1,600 
21,174,400 

15.5 

3, 282, 032 
7,9t)0 1, 125 8, 955, 000 

8.0 

716,400 
15,887 

1,416 
22, 495. 992 

7.3 
1,642,207 

33,0.7.) 

650 
21,488,350 

5.  5 

1,181,859 
162,  300 

715 120.913,500 
6.1 

7, 375,  724 214,878 627 
134,728,506 

6.3 
8, 487,  8% 

40,1-10 

610 

24, 490, 890 5.  I 
1,219,035 

2, 080 

610 

1,299,200 
15.0 194,880 

3, 726 

700 

2,  608,  200 32. 0 
834,624 

G29 405 254, 745 
16.0 

40, 759 168 
502 

84,336 16.0 13,494 91 
375 

34,  125 
20.0 

6,825 

237 650 
151,050 

20.0 

30, 810 

i,'m 

616 

789,412 12.0 

94,729 71, 198 

700 

49, 838,  600 7.5 3,737,895 

4,  395 

610 
2,812,800 

6.2 174,394 

338,301 
790 

267, 260, 160 6.2 16,  570, 130 

60,431 

845 

51,064,195 
7.2 

3,  676,  622 

30.-) 

750 
228, 750 

8.0 

18,300 
7,096 

783 

5, 656,  168 6.2 344, 482 

1.298 

655 
850,190 6.1 

51,86> 

61,812 1,350 69, 946,  200 6.8 
4,756,342 

2,012 
698 1,404,376 9.0 

126, 394 

1,037,735 
786.3 815, 972, 425 6.8 55,514.627 

HOPS. 

Wholesale  jrrices  of  Jiops  per  pound  in  leadiiuj  cities  of  the  United  States,  1890-1903. 

Date. 

1899. 
January   
February    
March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

1900. 
January   
February    
March   
April   ;. 
May   
June   
July   
August   
September   
October   
November   
December   

New  York. Cincinnati. 
Chicago. 

Pacific  coast. 

(Mioict. State. Choice. common  to 

choice. 

Low. High. 

Cents. 

Low. 

Cents. 

High. Low. 
High 

Centsi. Cents. Cents. Cents. 
18 18 19 19 15 18 

18 

18 

18 

19 

12 18 

17 

18 

18 

19 

13 

18 
15 17 

18 

18A 

13 

18 
16 16 

16.J 

18 12 

18 

15 

16 16 

18 12 IS 
16 

16 16 

18 12 18 
14 

15 16 

17 12 

18 

12 13 

16 16 

121 

16 

13 15 

13 

13 

9 16 
13 

14 

13'J 

13i 

9 

13 

12i 

11 

13 

13 

7 

13 

12,1 

13i 

13 13 

9 

10 

12i 

13i 

12  i 

m 9 

10 

12i 

13i 12i 

Vlk 

9 

10 

12i 

13J 

n{ Vl\ 

9 

10 121 

14 

10 10 10 

11 

13 14 

10 

10 

6^ 

10 

13 

14 

10 

10 

6i 

11 13 

15 10 10 

6J 

11 

13 

15 

16i 

161 

8 

11 

17 

21 

16^ 

161 

17 18 

20 21 

17^ 

171 

17 

18 
18 

21 18 18 

17 18 



STATISTICS    OK    HOPS    AND    FLAXHKP]D. 
049 

lV/u)/r.sa/r /;/•/<•< .s  o/  /u;/*.s  fur  jxxiiul  in,  InidiiKj  cilice  oj  Uic.  Ilnilrd  SUUeH,  etc. — CoiiliiUK-d. 

Jatiuiuy . . . 
Fc'ltrmiry  . 
Mun-h  .... 
April   
Miiy   
Jvuic   
July   
Augu^t   
September 
October  . .. 
Noviinber 
December. 

January... 
February  . 
March   
April   
May   
June   
July   
August   
September 
October . . . 
November 
December. 

January. .. 
February  . 
March   

April   
May   
June   
July   
Augu.st   
September 
October  . . . 
November. 
December. 

l)u(r. 

I'JOl. 

1902. 

1903. 

Now  York. 

(;h(ii<'«!  Stalf 

Low. 

Oenls. 
17 

11 

14i 

17 

18 
19 

20.1 

22 

24  i 

26 

32 
36 
35 

35 

33 
30 
23 23 

221 

201 

201 

24i 

30 

30 
30 

High. 

CetUs. 

20 

20 
20 
20 
18 
18 
17 
16 

15i 
154 

151 16 
18 
19 
20 

22 
24 
26 
28 

28 
37 
38 
38 

37 
37 
35 

30 

24 
24 

231 

26 

30 
33 
32 

35 

Cincinnati. 

(Jhoiee. 

Low.   High 

Centn. 

17J 

m 

m 

17J 
17J 172 17? 

17i 

14 

13J 

14 

Hi 

15i 

174 184 
194 
214 

23 
25 

264 

294 

30 

30 
29 

29 

294 

25 

25 
24 

24 
24 
25 
26 
26 

27 

Cents. 

17J 

m 

17J 

m 

171 172 17i! 17i 

14 

13J 

14 

144 154 174 

184 194 

214 

23 

25 
264 
294 

30 

30 

29 
29 

294 

25 
25 
24 
24 

24 
25 

26 

26 

27 

Chicago. 

racldc  coast, 

COIIIItlUIl   to clioice. 

Low. 

Cents. 

17 

17 
18 

18 

18 

17 
17 
15 
14 

124 124 

13 

15 
20 

22 
25 
26 
26 
29 

High. 

Cents. 18 

18 

19 
19 
19 

18 

18 
16 

15 

14 

14 

15 

14 

10 

16i 

18 
20 
20 

22 

25 
26 

29 

30 

31 Good  to  choice. 
27 
27 
25 

20 
20 

22 

19 

21 

26 
20 

24 

24 

31 

31 

29 

2.5 

24 

24 
22 

25 
28 

27 

26 

27 

FLAXSEED. 

Flax  crop  of  countries  named,  1900-1902. 

Country. 

Seed. Fiber. 

1900. 1901. 1902. 1900. 1901. 1902. 

United  States   
Bushels. 

a.  18, 000, 000 
169,000 
197, 000 

8,865,000 

Bushels. 
a  26, 000, 000 

275,  000 
16.5,000 

15, 3.52, 000 

Bush  r  Is. 
29,  28.5,  000 

582, 000 

152,000 
14.371.000 

Pounds. Pounds. Pounds. 

Manitoba   
Me.xico   
Argentina   

Total  America. 27,231,000 40,  792, 000 44, 390, 000 1 
1 

Ireland   
■22,804,000 

ft  3, 162,  000 

15,106,000 
37, 832,  000 
42,804,000 
41.917,000 

14,868,000 ft  3, 162,000 
ft  12. 066, 000 

37, 832,  000 
.51,683.000 
41  017  non 

25  18'>  000 
Sweden   63,000 

353,000 
402,000 
493,000 

60,000 ft  248,  000 

402,000 
011,000 

n  60, 000 
ft  248, 000 
40-2,000 

«  483, 000 

ft  3  162  000 

Netherlands   
Belgium  f   

ft  12,  ft5(),  000 

37, 832,  000 «41  774  000 
France   
Italy  c'   41,917,000 

Au.stria   895,000 
165, 000 
28,500 

1,131,000 
162.000 
■2:^,000 1,03-J,000 '•16-2,000 «•  -23,  000 110,9.51.000 

13,4:«),000 
8.  fWV).  000 

1-22,267,000 

13,461,000 
8,684,000 

113,  .508,  000 
« 13, 600, 000 

Hungary   
Croalia-Slavonia   

-.        .--- 
Total  AuHtria- 

Ilungary   1,088,500 1,316.000 1,219,000 
13-2,945,000 

144,412,000 
1-27,008.000 

a  Commercial  estimate.         ft  Average,  1898-1900.         <*  Average,  1897-1899.         '/Average.  1892-1896. 
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Flax  crop  of  countries  Tiarned,  1900-1902 — Continued. 

Country. 

Seed. Fiber. 

1900. 1901. 
1902. 

1900. 
1901. 

1902. 

Rouiuaaia   
Bushels. 

260,000 

23,000 
11,000 

20, 670, 000 

Bushels. 

654,000 
23,000 
11,000 

15,227,000 

Bushels. 

1,005,000 
23,000 

11,000 
20, 173, 000 

Pounds. 

610,000 

2,116,000 
917,000 

1,015,718,000 

Pounds. 

1,431,000 
2,116,000 

917,000 
728,044,000 

Pounds. 

4,484,000 
Bulgaria"   2,  IKi.OOO 
Scrvia  b   917,000 
Ru8.sia  ̂    1,105,098,000 

Total  Europe.. 23, 363, 600 18, 452, 000 23, 624, 000 1,315,931,000 1,011,441,000  1  1,461,646,000 

British  India 11,827,000 
10,000 

13,041,000 
10,000 

13, 705, 000 
10,000 Algeria  <i 

RECAPITULATION. 

Aniorica 27,231,000 

23, 363, 600 
11,827,000 

10,000 

40, 792, 000 
18,452,000 
13, 041 ,  000 

10,000 

44,390,000 

23,624,000 
13, 705, 000 

10,000 

Europe   *   
British  India   

1,316,931,000 1,041,441,000 1,461,M6,000 

Algeria   

Total   62,431,500 72,295,000 81,729,000 1,315,931,000 1,041,441,000 1,461,546,000 

a  Average,  1897-1899.  '' 1897  figures.  o  Includes  Poland.  d Commercial  estimate. 

Acreage,  production,  and  value  of  flaxseed  in  the  United  States  in  1903. 

States  and  Territories. 

Wisconsin   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota   
North  Dakota   
Montana   
Idaho   
Oregon   
California   
Oklahc»ma   
Indian  Territory . . . 

United  States 

Acreage. 

Acres. 

38, 950 
607, 425 
92, 625 
55, 845 148, 856 

18,125 
371,925 

1,814,400 
12, 625 34,845 

2,277 
1,111 

27, 720 

7,000 
8,233,229 

Average 

yield  per 
acre. 

Bushels. 
12.3 
9.9 

10.0 

6.2 0.0 10.4 
10.5 
7.3 14.0 

15.8 
13.4 10.0 

18.0 8.0 

8.4 

Production . 

Bushels. 
479, 085 

6,013,508 
926, 250 
846, 239 
890,136 
188, 600 

8,905,212 13,246,120 
176, 750 
533, 128 

30, 512 11,110 498, 960 

56,000 

27,300,510 

Average 

farm 
price, 
Dec.  1. 

Cents. 

92 
83 
86 

84 
79 
86 
80 
81 
60 
85 106 

97 
80 

94 81.7 

Farm  value, 

Dec.  1. 

Dollars. 
440, 758 

4,991,212 796, 575 
290, 841 
703, 207 162,110 

3,124,170 
10, 728,  547 106, 050 

453, 159 

32, 343 10,  777 
399, 168 

52,640 

22, 291, 557 

Monthly  average  prices  of  flaxseed  in  Chicago. (^^ 

[Cents  per  bushel.] 

Month. 1892. 1893. 1894. 1895. 1896. 1897. 1898. 1899. 
1900. 1901. 

1902. 
1903. 

Januarv   

95J 
951 

99 
97 

1021 

104i 

lOlJ 

102i 
106i 

1091 

109 

109i 

112J 

120 
1191 

1141 
107J 

109 
107 
941 

101? 

102 
108? 

128i 

137? 

1381 

134i 

126 

13n 

138? 

128i 

125? 

136 145 
146i 
145i 

140? 

141i 

140 

140i 

147? 
149? 

133 

107? 

971 

94i 

92i 

93 

91i 

90? 

88 

90i 

86 

79i 

73 

081 
70i 

74i 

75i 

75A 

761 

75? 78? 
75? 77i 

77A 

83 

1032 

103i 

99i 

106i 

113i 

124 126 

1201 

124 131 
113 

96? 

89 

89? 

98i 

101? 
1081 

115i 

117 

119^ 

118^ 
109? 

105  A 

100? 

lOSi 

112? 

123i 

1331 

145 

152 
159 

162i 

170i 

178 
177 

165 

141 

150i 

166? 

172 

162i 

166i 

168 

157^ 

161 

169i 

179 

1841 

162i 

152 

149i 

146i 

149? 

165^ 168i 

168^ 

172i 168J 

165 

155 

146 

135? 12U 

118 

im 

119 

February    117 
March   

lllj 

April   109 

May   

1121 

June   

106 

July   

96i 

August   

99 

September   

101  i 

October   

96i 

November   95 
December   

96i 

Yearly  average   

1021 llOi 

136 

123i 

80i 

89i 

llOA 

1171 
163A 

162i 
1501 

106 

«  This  table  exhibits  average  cash  prices  for  the  past  twelve  years.  The  monthly  prices  are  the 
means  between  the  lowest  and  highest  prices  for  each  month,  and  the  yearly  prices  are  the  averages 
of  the  monthly  averages. 
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CyfA 

WhoU'sale  prices  of  Jlaxsced  per  bushd  in.  Icadiny  citicn  uj  the  United  iStalea,  1809-1003. 

St.  Louis. Cincinnati. Chicago. Milwaulccc. Diiliitii. 

Diitr. Prime. 
Ia>\v. High. 

No 1. 
Low. High. 

\ji)\\.    , lliglu 

Low. High. 

81. 134 1.12i 

1.17 

1.16 1.12i 

1.00 
.98 1.14i 

1.15 1.28; 

1.30 
1.46 

1.60 
1.68 
1.62 
1.70 
1.65 
1.58 
1.60 

1.45 1.66i 

1.75 
1.78 
1.62 

1.72 
1.72 l.GO 
1.52 1.67 
1.68 
1.65 
1.65 
1.38 
1.48 

Low. High. 

1899. 
JanunrY   

SI.  OS 1.11 
1.10 
1.10 
.98 
.95 
.93 
.93 

1.02 
1.  12 
1.26 
1.34 

1.45 
1.52 
1.57 
1.62 
1.62 
1.55 
1.35 
1.25 
1.42 
1.46 
1.60 
1.62 

1.50 
1.68 
1.50 
1.49 
1.56 
1.67 
1.50 
1.37 
1.37 
1.38 

80.90 .90 

.90 1.00 

.90 

.90 

.90 .90 

.90 

.90 
1.00 
1.00 

1.00 1.00 
1.00 
1.00 
1.20 

1.20 
1.20 
1.20 
1.20 
1.30 

1.30 
1.30 

1.30 
1.30 

1.35 
1.20 

1.20 
1.20 
1.30 
1.30 
1.25 
1.25 
1.25 1.30 

1.30 

1.30 
1.30 
1.30 

1.30 
1.25 
1.30 
1.25 1.25 
1.25 
1.25 
1.25 

1.30 
1.30 
1.30 
1.10 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 

80.90 .90 1.00 
1.00 1.00 

.90 

.90 

.90 .90 
1.00 1.00 
1.00 

1.00 
1.00 
1.00 

1.20 1.20 
1.30 
1.30 
1.20 

1.30 1.30 
1.30 

1.45 

1.45 

1.50 
1.50 
1.60 
1.20 
1.30 
1.30 

1.40 1.35 
1.25 
1.30 
1.30 

1.40 
1.40 
1.40 
1.40 1.40 

1.35 
1.40 
1.30 

1.25 

1.25 
1.26 1.25 

1.30 
1.30 1.30 
1.30 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 

81.  lOi 1.13,; 

1.14 
1.12 1.02 
1.00.; 
.97 .  96  i 

l.Oli 

1.14 1.27i 

1.39 

1.48 1.58 
1.60 
1.65 
1.76 

1.74 
1.50 

1.32 

1.4U 

1.474 

1.60 
1.534 

1.56 1.60 

1.52 

1.52 
1.644 

1.70 
1.79 

1.40 
1.38 
1.41 1.40 
1.384 

1.58 
1.63 
1.63 
1.65 
1.58 
1.54 
1.36 
1.37 1.254 

1.15 
1.13 
1.14 

1.14 

1.12 1.06 1.06 
1.08 

.98 

.90 

.93 

.9^1 

.89 .90 

.904 

81.20 

l.20i 

1.25 1.25 
1.17i 

1.10 1.044 

1.20 
1.21 1.32i 1.39; 

1.51 

1.56 
1.60 

1.65 
1.75 
1.80 
1.80 
1.80 
l.M 1.  59i 

1.86 

1.84 
1.71 

1.77 1.76 
1.63 

1.70 

1.74 1.88 
1.90 1.85 

1.G6 

1.58 

1.524 

1.61 

1.73 

1.74 
1.74 
1.80 

1.79 1.76 

1.74 
1.55 1.46 
1.28 
1.23 

1.25 

1.24 

1.22 
1.17 
1.12 

1.  174 

1.14 

1.024 

1.05 
1.09 
1.034 

1.00 1.024 

81.15 
1.18 

1.18 
1.17 

1.034 

1.03 

.99 
1.00 1.06 

1.14 
1.  264 

1.39 

1.42 1.50 
1.45 
1.614 

1.65 
1.724 

1.42 1.30 1.424 
1.  484 

1.60 

1.54 

1.45 

1.60 

1.45 

1.45 1.55 

1.35 1.75 
1.48 
1.40 
1.44 
1.40 
1.39 

1.61 
1.66 
1.68 
1.74 
1.76 1.73 

1.43 
1.40 
1.25 1.19 

1.18 
1.20 

1.21 
1.16 
1.00 1.09 
1.11 
1.014 .954 

.97 .99 

.944 

.94 

.97i 

81.20 

1.204 

1.244 

1.Z5 

1.174 

1.09 
1.05 
1.20 
1.20 

1.324 

1.39 

1.52 

1.56 
1.60 
1.65 
1.73 

1.80 1.80 
1.80 

1.42 1.75 
1.86 

1.82 1.68 

1.76 1.75 
1.634 

1.70 
1.76 
1.88 
1.88 

1.83 1.65 

1.63 
1.524 

1.61 

1.73 1.73 

1.74 
1.80 

1.79 
1.76 
1.74 1.65 

1.45 1.28 
1.23 
1.25 

1.24 1.22 

1.17 

1.114 
1.174 

1.14 1.024 

1.05 
1.09 1.01 
1.00 

1.014 

81.11 

1. 15 

1.16 

1.141 

.994 

.90 .99 1.00 

1.02 
1.11 
1.23 1.30 

1.40 
1.61 

1.56 
1.64 1.70 

1.80 
1.40 

1.284 

1.43 
1.484 1.594 

1.60 

1.57 
1.69 
1.534 1.544 

1.67 1.65 
1.75 

1.44 1.39 
1.38 

1.34i 

1.344 

1.564 

1.65 
1.65 

1.72 1.70 
1.60 
1.35 
1.35 
1.244 

1.15i 

1.154 

1.16 
1.144 
1.11} 
1.07i 

].08i 
l.lOi 
.994 

.95 

.96} 

.99 

.92 

.934 

.951 

81. 161 

February    
1.18 

Murcli    
1.21 

April   1.20 
May   1.14 
June   

1.07 

July   1.02 
August   

1.00 

Sc'i>UMnber   

1.124 

Oclobor   
November   

1.27 

l.:i8 Dcceniber   1.42 

1900. 
January   1.50 February    

1.51} 

Marcih   1.04 

April   
1.73 

May   
1.80 June   1.80 

July   1.80 
August   

1.44 September   1.59 
Oetober   1.87 
November   

1.854 

December   

1.80i 

1901. 
January    

1.73 

February    

1.724 

March   1.61 

April   

1.764 

May   1.78 

June   1.88 
July   1.88 
August   

1.76 

September   

1.62" 

October   1.54 
November   

1.49i 

December   
1.554 

1902. 
January   

1.714 

February    1.72 
March   1.74 

April   1.78 
Mav   1.50 

1.50 

1..41 1.32i 

1.22 
1.12 
1.11 
1.11 

1.12 
1.10 
1.05 
1.05 
1.07 
.95 

.91 

.91 

.92 

.86 

.86 

1.65 
1.50 
1.50 

1.45 1.38 
1.25 1.14i 

1.14 

1.17 
1.14 

1.12 1.08 

1.17 
1.08 
.96 1.00 

1.00 
.93 
.89 .904 

1.77 
June   

1.764 

July   1.66 
August   1.50 
September   1.47 
October   

1.271 

November   
1.20 December   

1.214 

1903. 

Januarj'   1.20 February    

1.164 

March   

1.134 

April   1.11 
Mav   1.16 

June   
1.13 

July   

1.001 

Aui^ust   

l.OU 

September   
1.09 

October   

1.021 

November   
1.00 

December   
1.00 
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SUGAR. 

S^if/ur  crop  of  the  count rits  luimed,  1S9'J-1!)00  to  l'J0,i-l'J04. 

[In  tuu.s  of  2,"J4U  pouiiiiK.] 

Ci>uutrv. 

CANK   SlUJAK. 

United  States: 
Luub;iaiU),   
I'orio  Kico   
Hawaiian  Islantls   

Culwi,  crop   
British  \Ve>t  Indies: 

Trinidad,  exiM)rts   
IJarbiidcKS,  exports   

Jamaica   
Antif?ua  and  St.  Kitts   

Freneh  We.st  Indies: 
Martiniqne,  exports   
CJaudeloupo   

Danish  West  Indies: 
S  t .  C  r  u  i  \   

Haiti  and  Santo  Dominyu   
Les-ser  Antilles  (not  named  above)   
Mexico   
Central  America: 

liautemala   »   
Sun  Salvador   
Nicaragua   
Costa  Kica   

South  America: 
British  CfUiana  (Demerara),  exports. 
Dutch  CJuiana  (Surinam)   
Venezuela   
Tern,  exports   
Argentina   
Brazil   

Tt)t;'.l  in  Ameri»:i. 

Asia: 

British  India,  export:-.   
Java,  crop   
I'hilippiue  Island.s,  exports. 

Total  in  Asia   

Australia  and  Polynesia: 
Queenshind   
New  South  Wales  ... 
Fiji  Islands, exports. 

Total  Australia  and  I'olvnesia 

Africa: 
Egypt  .... 
MauritiiLs. 
Reunion. . 

Total  in  Africa 

Europe: 
Spain . 

Total  cane-sugar  production  (Wil- 
lett  A  Gray)   

BEET  iil'CAR. 

Europe  beet-sugar  prodxiction  (Licht): 
Germany   
Austria   
France    
Russia   
Belgium   
Holland   
Other  countries   

Total  in  Europe 

1899-1900. 

147,  l(.4 •258, 521 

308,543 

42, 210 
50,000 
27, 000 l.s.OOO 

30,000 
40,000 

12, 020 
45,000 

8,000 78,000 

12, 000 
5,000 

4,000 
1,000 

90, 079 

9,000 

2,000 100, 381 

91,507 
o22, 000 

1,737,025 

10,000 
721,  993 

02, 785 

794.  778 

124,070 

15,r)00 
31,000 

19CO-1901. 

270. 338 

80,000 
321,461 
635,850 

52, 073 
56,300 

17,059 

21,579 

39, 750 
39, 000 

13,000 
45,000 

15,000 
95,000 

9,000 
5,000 

3,500 
4,000 

84,569 
13,000 

3,000 135,000 
114,252 
308,011 

1901-1902. 

310,  000 
85, 000 

317,509 
8.')0, 181 

51,077 

43, 750 15,843 

19,000 

34,942 
41,000 

13,000 
46,000 
15,000 

103, 110 

10,000 

5,000 
4,600 

4,000 123,  967 

12, 750 

3,000 
138,000 

135,000 
349,  088 

2,380,398   2,729,717 

1902-1903. 

30U,  000 

85, 000 

391,062 

W8, 878 

45, 000 

33, 000 
18, 772 
18,000 

29, 03:> 38,000 

13,000 
45,1)00 
12, 000 112,679 

10,000 

5,  0(X) 

4.500 

4,000 121,570 

13,046 

3,000 140,  ax) 
130,000 

187,500 

1903-1904. 

1, 758, 042 

15,000 
709,  928 
55,400 

15, 000 

767, 130 

78, 637 

780, 328 

92,  654 
19,000 
33,000 

170,  570 

98, 500 
157,  025 
35,000 

290,  525 

33, 215 

3,026,113 

1.798,631 

1,108,007 
977,850 
906, 737 

302,865 
171,029 
253, 929 

5.518,048 

144,  5&4 

94,880 175, 267 

a5,ooo 

860,767 

120,858 
18,000 
31,000 

15, 000 
842, 812 

90,000 

947.812 

76, 020 
21,000 35.  500 

164),  858 
133, 126 

96, 200 
147, 828 

35,000 

90,000 
150,349 
35,000 

305, 147 279, 028 
275, 349 

28,000 

3,  6;^,  427 

1,984,187 
1,094,043 
1, 113, 893 

918,838 

333,119 

178,  asi 367, 919 

2S,000 28,  COO 

4, 067. 370 

2,3ai,923 
1,301,549 

l,r23,f>33 
1, 098,  983 

334,960 
203, 172 

393, 236 

5,  WO,  080  I  6,76.\356 

4, 142, 329 

1,762,461 
1,057,692 

833, 210 

1,256,311 
215,  000 
102,411 
325, 082 

5, 552, 167 

215,000 
]2i;,ooo 

393,000 

,  l:«),000 
49.000 58,000 

17,000 
19,000 

25, 000 

40,000 

13,000 
45,000 
13,000 120,000 

10,000 

6,000 4,000 

4,000 125, 000 

13,000 

3,000 
140.000 

130,000 
227, COO 

2,924,000 

15,000 
886,661 
100,000 

1,000,661 

100,500 
20,000 r.0,000 

170.500 

90,000 
175,000 

35,000 

300,000 

28,  COO 

4,4'2:^,0(>1 

1,950,000 
1,176,000 780,000 

1,200,000 210.000 

125, COO 
410,000 

5, 830,  000 



BTATISTIC8    OF    SUGAR. 

Siiffar  crop  of  the  aianlrits  named,  IS'JU-l'JOO  to  l'i03-lV04 — Continued. 

053 

(!o\inlry. 1899-1900. 1900-1901. 1901-1902. 
1902-1903. 1903-1904. 

BKKT  MUOAR — Continued. 

United     StrttfH     bcot-suKnr     production 
(VVillrttit  (Jruy): 

("iiliioniiii   
37, 9:« 

4,691 
8,674 

446 

1,007 
14,699 

2,  a63 
982 
804 804 
446 

26,461 

4,406 
7,6:«) 

62, 723 

6,6<iO 12,748 

71,120 

9,430 16,978 

60,608 

8,669 20,670 
Ni'lmiska   
IKnIi    
Nrw  Mexico   
New  York   

3,  (;()9 23,. 633 

1,186 888 

1,1  W) 
6,982 

626 

1,339 

4,019 46, 692 

2,  466 
1,2:)0 

2,799 48, 848 

3,0.64 2,025 

4  479 

Miclii^'iin   67,064 

3  126 

Minnosolii   

t)ri'f;:ou   

1  2riO 

Illinois   
Colorado   19,977 867 

3,126 2,  689 

31,623 

1,641 
1,473 
3, 463 

39  666 

Washington   

2  213 

Oiiio   
2,009 
4  911 

Wisconsin   
Idaho    

3  671 

Total  United  States   72, 944 75,869  1         163,126 196, 463 
208, 1% 

Total  cane  and  beet  sugar   8,624,106 9,704,366 10,990,862 9, 889,  959 10,481.196 

Quantity  and  value  of  siujar  imported  into  the  United  States  from  the  pruicipal  smirces  of 
supply  duriruj  each  fiscal  year,  from  1809  to  1903,  inclusive. 

QUANTITY. 

Countries  from 
which 

imported. 

Cuba   
Dutcli  East  Indies.. 
British  West  Indies. 
British  Guiana   
Santo  Domingo   , 
Cermauy   
Peru   
Brazil   

Egyi)t   Danish  We^st  Indies. . 

Austria-Hungary   
Philippine  Islands  . 
Dutch  Guiana   , 
Canadii   
Guatemala   
Mexico   
Nicaragua   
Chinese  Empire   
Salvador   
Netherlands   
H'-ngkong   
United  Kingdom   
Rus.sia,  European   
Belgium   
Hawaii   , 
Porto  Rico   
Other  countries   

Annual 
average, 

1899-1903. 

Pounds. 

1,169,82:^,791 
891,019,316 
217, 685, 603 
164,969,674 
113,236,435 
456,911,170 
89,253,270 

169, 637,  625 
80, 250,  407 
24,167,441 
95, 875, 832 
27,201,298 
19,  607,  383 
2, 603,  948 
3,221,037 
1,818,376 
1,414,650 
6, 28-5,  750 
1,601,269 
8, 308,  752 
2, 205,  362 

10,916,768 
9, 907, 257 

17, 161,  6-16 0483, 508,  353 
'>89,8.'<3,098 
30, 889,  693 

Year  ended  June  30 — 

1899. 

Paunds. 
663,  543,  657 
986,  438, 330 
267, 565,  738 
138,152,464 
112,213,037 
667, 127, 773 
60, 080,  303 
41,222,162 

141,940,690 
22,711,543 
69,397,343 
61,625,280 
38, 121,. 370 
2,020,001 
4,  477,  506 
3, 088, 609 

406, 252 
10,758,104 
2,471,012 
6,894,728 
5,084,695 
10,685,790 
14,800,296 

30,000 
402, 423, 600 
107,208,014 
93,759,153 

1900. 1901. 

POUTUIS. 
706, 450,  230 

1,102,2U2,8:)4 
200,  479, 351 
149, 715,  (;00 
122,200,692 
590,984,996 
75,155,975: 
89, 684,  600 
74.015,702 

21,664,980 
90, 130, 457 
49, 490, 542 
13,  265,  ,520 

878, 778 
3, 120,  680 
1,892,029 

719, 107 

4,  606,  713 
61,700 

153,800 

2,419,208 
9, 375,  509 866, 788 

15, 198, 903 
50-1,  713, 105 
72,r>.58, 181 
51,0f.2,420 

Pounds. 
1,099,404,363 
777, 980,  990 
232, 989, 234 
183,331,202 
107, 193,  244 
710,824,596 
129,534,403 
293, 327, 013 
03,  389,  981 
19,  217, 052 

101,174,865 
4, 693, 333 

14,063,216 
1,399,269 
1,734,044 
1,358,503 
2,  784, 515 
7,914,450 

992,150 
25, 327, 230 
2, 6.36, 672 
17,272,407 
32,770,];«) 
70, 099, 670 

(f) 
7,687,309 

ToUil   3,844,273,384  :3,980,2r)0,569  4,018,086,5;i0i3,975,0a6,840  3,031 ,916,875  4,210, lOh,  106,    100. 00 

1902. 1903. 

Pounds. 

984,216,925 
630,710,315 
194,909,474 
181,237,759 
111,680,425 
217, 872,  027 
102,047,624; 
349,794,400 

69, 557,  .384 
16, 037, 682 111,818,771 
11,424,000 

16,861,587 
2, 430,  047 
4,251,269 33S, 308 

1,297,904 
2, 397, 107 
3,  738,  472 
8,  %7,  942 816,618 
11,125,336 
1,099,072 

479, 666 •208,,  462 

Pounds. 

2,396,497,779 
891,758,090 
191,924,220 
172,361,346 
112,988,775 

91,745,86C> 88,848,044 
74, 169,  889 
62, 348, 680 
41,205,950 
40,8.57,724 
18,773,3.33 
15, 722, 226 

6, 285,  045 2,615,727 

2,414,373 
2, 015,  473 

7.52,  2>5 
742.  WA 

200,  CiO 

139,  ■>■  . 

119,739 

1,731,132 

Per cent 
in 

1903. 

66.84 
21.15 

4.65 4.09 
2.68 
2.18 
2.11 

1.76 
1.48 
.98 

.97 .44 

.37 .15 

.06 

.06 

.05 

.02 

.02 

.04 

106, 

a  Annual  average,  1899-1900. b  No  longer  iu  the  returns  of  foreign  trade. 



Of)  4 YKAKHOOK    OF    THK    DEPARTMENT    OF    AGJaOULTUHF. 

Quantity  and  lalue  of  su<jar  itnj)orled  into  the  Vnited  States  from  the  princijnd  tioi 

supply  during  each  fiscal  year,  from  ISViJ  to  1003,  inclusive — Continued. 

urceit  of 

VALUE. 

Countries  from 
which 

imported. 

Cuba   
Dutfh  East  Indies. .. 
British  (Juiana   
British  West  Indies.. 
Santo  Domingo   
Peru   
Germany   
Brazil   

Kfe'.vpt   
Danish  West  Indies. . 

.\ustria-Hungary   
Dutch  Guiana   
Pliilippine  Islands  .. 
Canada   
Me.\ico   
Guatemala   
Nicaragua   
Salvador    
Chinese  Empire   
Netherlands   
Hongkong   
United  Kingdom   
Russia,  European   
Belgium   
Hawaii   
Porto  Rico   
Other  countries   

Total   

Annual 
average, 

1899-1903. 

Dollars. 

24,389,782 
17,306.114 
3, 749. 980 
4,414,840 
2,  630,  598 
1,699,244 
9,  393,  300 
2, 787,  230 
1,886,597 

529, 082 
2,  062, 261 

47-',  407 
491,481 
144,461 
48,  584 
73,138 

32, 765 
38,  901 

145,885 
227,287 
01,738 

257.966 
244,480 
418, 164 

al8,842,437 
«2, 472,  733 

538, 242 

82, 570, 593 

Year  ended  June  30— 

1899. 

Dollars. 
16,412,088 
19,817,646 
3,461,889 
6, 049, 479 
2, 659, 456 921,430 
14,095,417 

810, 276 

3,  570,  343 
556,  562 

1,485.037 
953,  047 
969, 323 
139,023 
52, 995 

118,262 

11,404 
63, 459 

296, 574 
176,013 
141,767 
434, 237 
340, 815 

788 
17, 292, 723 
2, 495, 849 
1,638,218 

94,964,120 

1900. 

Dollars. 

18, 243,  644 
24,170,081 
3,  779.  398 
4,603,409 
3,  365,  061 
1,444,784 

12, 346,  734 

1,693,588 
1,843,077 544,985 

2, 132,  790 375, 633 
925, 335 

94, 809 
41,082 
70,416 
18,663 

1,521 125,986 

4, 151 69, 697 
228, 447 
22,  993 

353, 699 

20, 392, 150 
2,449,616 

909, 225 

100, 250,  974 

1901. 

Dollars. 

26, 373, 690 
16, 965,  51 1 
4,803,479 
6, 058,  565 
2,  959, 067 
2,702,180 

15,556,811 
5,347,503 
1,653,695 460, 69 1 

3, 727,  094 382,  876 
103, 857 
108, 137 

35,991 
41,286 
65, 483 
28,  200 

229, 795 
718,422 

70, 753 431,959 
829,  401 

1, 724,  724 

(") 108,624 

90,  487,  800 

1902. 

Dollars. 
18,205,411 
12,325,518 
3,372,104 
3,  226,  575 
2,061,977 

1,910,311 
3,597,234 

4,908,73') 
1,351,038 377,581 

2,  288,  547 
349, 242 
188, 159 
123,441 

9,408 90, 402 
28, 602 
87,683 

63,  429 232,  963 

24,202 192,945 

29, 193 
11,007 

4,790 
55,061,097 

1903. 

Dollars. 

42,714,079 
13,251,816 

3, 333,  032 
3, 136, 172 
2,107,428 
1,517,514 
1,370,305 
1,176,049 
1,014.831 705.  587 

677,836 
301,235 
270, 729 
256, 894 

103, 439 

45,322 

39, 673 13,642 
13,640 

4,888 
2,270 
2,  241 

30,351 
72, 088,  973 

Per 
cent 

in 
1903. 

59.  25 
18.38 
4.62 

4.35 2. 92 

2.11 

1.90 1.63 

1.41 

.98 .94 

.42 .38 

.36 

.14 .06 

.06 

.02 .02 

.05 

100.00 

"Annual  average,  1899-1900.  bNo  longer  in  the  returns  of  foreign  trade. 

Production  of  beet  and  cane  sugar  in  the  United  States.  (' 

Years. Beet. 
Cane 

(Louis- 

iana). 
Total. «> 

Years. Beet. 
Cane 

(Louis- 

iana). 

Total.  f> 

1883-84    To7is.o 535 
953 
600 
800 
255 

1,861 
2, 203 

3,459 
5,  356 

12,018 
19, 950 

Tons.  0 128, 443 
94, 376 

127, 958 

80, 859 
157,971 
144,878 
130,413 
215, 844 
160,937 
217,525 
265, 836 

Tons.o 128, 978 

95, 329 
128,558 
81,659 

158,226 
146,739 
132, 616 
219, 303 
166. 293 

229.  543 
285, 786 

1894-95   Tons.c 
20, 092 
29,  220 
37.536 

40,  39S 32, 471 
72,  972 
76. 859 

163. 126 
195, 463 
208, 135 

Tons,  c 317,334 
237, 721 
282. 009 
310,313 
248. 658 
142, 485 
270. 338 
310.  000 
300, 000 
215, 000 

Tons.o 837, 426 
1884-85    1895-96   266.941 
1885-86    1896-97   319,  545 

350,711 
1886-87    1897-98   
1887-88    1898-99   281,129 
1&88-89    1899-1900   215, 457 

317,197 1889-90    1900-1901   
1890-91    1901-2   473. 126 
1891-92    1902-3    495, 463 
1892-93    1903-4   423, 135 
1893-94    

«  Data  as  to  beet  sugar  are  obtained  from  the  following  sources:  For  1899-1900,  from  the  Eleventh 
Census;  for  1897-98,  from  a  special  report  of  the  Department  of  Agricultiu-e;  and  for  other  years  from 
Willett  and  Gray.  Data  as  to  cane  sugar  are  from  the  following  sources:  For  1889-90.  1898-99.  and 
1899-1900.  from  the  Eleventh  and  Twelfth  censuses;  for  1901-2  and  later  years,  from  Willett  and  Gray; 
for  other  years,  from  Bouchereau's  Annual  Louisiana  Sugar  Reports  (the  figures  for  1892-93  being 
taken  from  his  revised  statement). 
bThese  figures  do  not  include  cane  sugar  produced  outside  of  Louisiana;  in  1889-90  such  sugar 

amounted  to  4.089  tons  and  1899-1900  to  1,510  tons. 
c  Tons  of  2,210  pounds. 
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RTCE. 

Wholesale  prices  of  rice  per  j>ound,  1890-1003. 

Dale 

1899. 
Janunry   , 
Kcltnmry   

March  .'.   , April   , 
May   
June   
July   
August   
September   
October   
November   
December   

1900. 
Jaiuiiiry   
Febniiuy   
March   
Ai)ril   
May   
June   
July   
August   
September   
October   , 
November   
December   

1901. 
January   
February   
March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

1G02 
January   
February   

•March. .'   April   
May   
June   
July   
August   
.September   
October   
November   
December   

1903 

Januarj'   
February   

March  .".   

April   *. May   
June   
July   
August   
September   
October   
November   
December   

New  York. 

Domestic 

(good). 
Low. 

Cents. 

6i 

5 

5] 
5i 
&i 
5: 

5 
6 
5 

4J 

4J 

High. 

CerUs. 

Cincinnati. 

Prinjc. 

Low.      High 

(JcnU. Cents. 

Si- 

Si 

5i| 

bh 

5i' 

5i| 

bh 
bh 

bi 

bi\ 

bh\ 

bh 

Memphis. 

Not  cla-sHcd  by 
name. 

Low.      High. 

CeiUs. 
CeiUs. 7 

7 

CA 
Gi 
Ci 

7 
7 
7 
7 
7 
7 
7 

New  Oi  liatiH 

Low.      High. 

CenU. CcnUs. 

4i 4; 
4] 

4i 

4i 4i 
4i 

4i 

31 

3i 

3J 
3J 

3J 

3J 
31 

3} 
31 

4i 

41 

4i 4J 

4} 

4J 

4J 

5 

41 
4j 

4j 

41 

4j 

41 

6 

5} 

C| 

G| 

6| 

61 
61 6} 

61 6i 

6 
6 
6 



or)() YEAKliUOK    OF    THE    DEPARTMENT    OF    AGKlOULTnUE. 

BEANS. 

Wholesitle  prices  of  beans  per  bushel  in  leadmy  cities  of  the  United  States,  1899-1903. 

Date. 

I89y. 
January   
February  .. 
Miircli   
April   
May   
June   
July   
August   
September  . 
October   
November  . 
December.. 

1900. 
January   
February  . . 
March   
April   
May   
jMue   
July   
August   
September  . 
October   
November  . 
December . . 

1^)01. 
January   
February  . . 
Mareli   
April   
May   
June   
July   
August   
September  . 
October   
November  . 
December.. 

1902. 
January   
February  . . . 
March   
April   
May   
Juiie   
July   
August   
September  . . 
October   
November  .. 
December... 

1903. 
January   
February,  .. 
March   
April   
May   
June   
July   
August   
September  . 
October   
November  . 
December . . 

New  York. 

Pea. 

Low. High. 

$1.07 1.10 
1.10 
1.10 
1.10 
1.10 l.Mi 
1.24^ 

1.32- 1.(12 
1.75 
1.77! 

8Gi 

98 
90 90 

85i 

80 80 
1.75: 

27 

35 
m 
29i 
381 

36 40 

«)8i 

89 

00 

2. 06i 
2.13 
2.11 
2.15 
2. 25 
2. 25 
2.2U 

2.08 

2.07,i 
2.10 
2.05 
2.17 

2.35 2. 27  i 

2. 25 

2. 12i- 2.10 -•  •■■-» 
2.  25 2. 77i 

2.75 
2. 30 
2.05 
2. 00 

Cincinnati. 

Pea. 

Low. 

75 2.00 

(T) 1.80 

(30 1.75 
50 1.82.^ 
75 

1.85 
60 1.70 

65 2.00 

95 2. 05 
90 1.95 

92,', 

2.45 

30 
2.45 

25 
2.37i 

35 
2.37i 

32.^ 

2.40 
20 2.30 

00 
2. 25 

15 2.  35 
30 2.35 

27  i 

2. 32  i 
15 2. 274 
25 

2.40 15 
2.40 10 
2.25 

05 2. 15 

n.io 1.05 

1.05 1.35 
1.35 
1.35 
1.15 
1.15 
1.25 
1.30 
1.65 
1.65 

2.  25 
2. 40 
2. 20 
2.10 
2.00 
2.45 
2.45 
2.45 
2.10 
2.10 
2.10 
2.10 

2.50 
2.50 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
3.00 
2. 60 2.60 
2.  60 

2.60 
2.60 
2.60 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 

2.  25 
2.  20 
2. 25 

Na 

2.40 

2. 25 2.30 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 
2. 05 

High. 

$1.20 1.20 
1.45 1.45 
1.45 

1.45 
1.25 
1.25 
1.35 

1.75 1.70 

1.70 

2.40 

2.40 
2.  40 
2.15 

2. 55 
2.  55 
2, 55 
2. 55 
2.55 
2.25 

2. 25 
2.  25 

2.  55 
2.50 
2.50 
2.40 
2.40 

2.40 
2.40 

3.00 3.00 

3.00 

2.  75 
2.75 

Chicigo. 

vy. 

Pea. 

Low. 

$1.03 1.13 
1.16 
1.15 

.90 

.90 

.98 1.00 
1.00 

1.05 

1.25 1.60 

1.70 
1.90 
1.90 1.90 

1.90 
1.90 
1.90 
1.90 
1.75 
1.65 
1.68 1.70 

1.75 
1.80 

.90 
1.  25 
1.25 1.50 

1.60 2.10 
1.65 

1.55 
1.50 1.69 

2.70 1.40 
2.70 1.40 
2.70 1.20 
2.70 

.85 
2.  60 1.50 
2.60 1.50 2.50 

1.60 
2.50 1.  60 
2.60 l.CO 

2.  50 1.78 

2.40 2. 15 
2.40 2. 15 

2.50 1.25 
2.50 1.20 
2.40 1.25 
2.40 

.90 2.25 .90 

2.  25 1.25 

2.  25 
1.20 

2. 25 

1.15 

2. 25 
1.50 

2. 25 
1.05 

2.  25 
1.05 

1.35 

High. 

$1.  16 1.25 
1.25 
1.25 
1.22 
1.13 

1.18 
1.18 

1.20 1.65 
1.85 
1.87 

2. 12] 

2.10 
2.10 
2.  20 
2.18 
2. 16 
2.15 

2. 15 

2.  25 1.90 1.87 

2.10 

Detroit, Han  Franciiico. 

Pea. 

Low. 

$1.06 1.06 
1.15 
1.11 
l.Ol 
1.01 
1.01 
1.05 
1.18 
1.32 
1.68 
1.78 

1.78 1.98 
2.00 2.00 

2.08 
2.10 

2.10 

High. 

n.is 
1.20 

1.20 
1.17 1.17 

1.06 
1.11 
l.ll 

1.32 
1.68 
1.80 
1.80 

2.  05 2.05 
2.00 
2.08 
2.10 

2.10 

2.10 
Not  (juoted. 
1.55   .      1.70 
1.70         1.84 
1.70         1.90 
1.90         2.08 

2. 15 2.00 

1.88 
1.90 1.80 

1.95 2.40 
2.40 
2.40 
1.92 
1.85 1.81 

1.79 

1.62 1.51 

1.62 
1.75 
1.60 
1.90 

1.90 
1.85 
1.98 
1.88 
1.81 

2.  23 
2. 16 2.10 

2.  35 2.25 

2.  21 1.96 

2.35 
2. 28 2.00 

1.90 

2.20 
1.85 

2.10 1.91 

2. 02 1.80 

1.97 1.80 
1.90 1.71 
2.  05 

1.75 
2.  50 1.85 
2.80 2.40 

2.80 2.40 
2.00 

1.68 

1.92 

1.66 

1.87 1.72 

1.83 1.60 
1.75 

1.53 

l.()5 
1.28 

1.80 1.28 

1.85 
1.56 

1.70 1.48 

1.90 1.60 
1.96 

1 .  63 
1.90 

1 .  75 
2.  49 

1.70 2.  30 l.()6 
2.  30 

1.74 

2.40 
2.24 2. 30 2.10 

2.  25 
2.10 2. 20 1.88 

2.30 2.07 

2.35 2.20 

2.  23 2.10 

2.25 1.91 

2. 50 
2.10 

2.  25 
1.90 

2.15 
1.90 

2.  00 
1.82 

Small  white, 

per  cwt. 
Low. 

$2. 10 2. 15 
2. 15 2.20 

2.15 2. 00 
2. 15 

2.15 2. 15 
2.15 
2. 90 
2.  90 

2. 85 

3.15 3. 15 
3.40 3.40 

3.  25 
3.40 

3.50 

3.75 3.  60 
3.90 4.00 

3.60 

3.  75 3.  60 

3.75 
3.70 
3.60 
3.40 2.00 

2.05 2.00 
2.50 2.80 

High. 

$2. 25 
2.25 
2. 25 
2.30 
2. 20 

2.10 

2.  '^0 
2.25 

2. 25 2.50 
3.00 

3.00 

3.00 
3.25 

3.35 3.50 

3.  50 

3.40 

3.60 
3.65 
4.00 

3.75 4.00 

4.50 

4.70 4.90 
4.90 

4.95 

4.95 4.90 

5.00 
4.25 

4.26 
5.00 
3.50 3.25 

4 
4.40 

4.35 3.30 

3.60 
3.60 
3.60 

3.80 
3.70 
4.10 
4.20 
4.25 

Lima. 

40 
4.65 

4.60 
4.40 

3.60 
3.80 
3.85 
3.85 4.10 

3.90 
4.35 

4.50 

4.55 



bTATlSTlCS    OF    (^.OVKU    SKKD. 

(\f)7 

CAA)VK\i  SKKI). 

Wholesale  jii'icf.'f  uf  clover  seed  per  l()<>  pounds  {00  pounds  to  Uie  bushel) ,  18UU-190S. 

Jnnufiry... 
I'\'l)iuiiry  . 
Murili   

April   
May   
June   
July   
Autrust   
Soptcmbor 
October  ... 
Kovember 
December. 

Jaminry.. . 
February  . 
Muroh  .... 
April   
May   
June   
July   
August   
September 
October ... 
November 
December. 

January... 
February  . 
March   
April   
May   
June   
July   
August   
September 
October ... 
November 
December. 

January. . . 
February  . 
March   

April   
May   
June   
July   
August   
September 
October . . . 
November 
December. 

January... 
February  . 
March   
April   
May   
June   
July   
August   
September 
October ... 
November 
December. 

Date 

l.SO'). 

1900. 

1901. 

1902. 

1903. 

Cincinnati. 

Prime  (per 
bushel). 

Low.      High 

S3. 00 3.(M) 

2.  iS') 

2. 85 
2.76 
2.  75 
2.75 
a.'X) 
3.60 

3.  75 3.86 
3.85 

4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

6.00 

5.50 
5.76 
6.00 
5.80 
6.80 

83.76 3.50 
3.40 
3.10 
3.10 

3.00 
3.25 
1?.60 
3.75 
4.50 
4.50 
4.50 

4.50 
4.50 
4.65 

5.75 
6.  00 
5.  70 
5.70 

6.25 
6.60 
6.40 
6.40 
6.00 

6.00 

4.85 4.60 
4.60 
4.76 

Per  100 
8.65 
8.65 
8.00 
7.10 
6.85 
6.85 
6.86 
7.10 
,10 
,60 
,60 

7. 
7. 
7. 
8.35 

6.00 
5.80 
5.10 

5.25 5.60 

lbs. 
9.60 
9.20 
9.20 
8.35 7.50 

7.30 7.50 

8.35 
8.35 

8.75 
9.20 
9.20 

Per  bushel. 
6.25 
6.00 
6.25 
6.00 

5.40 
5.40 

6.00 

6.25 5.25 
6.26 

6.50 6.50 

7.10 
6.90 
7.00 
6.00 

5.70 
6.70 

5.  60  ' 

6.00 

Chicago. 

Poor  to  choice. 

Low.      High 

S3. 00 3.00 
3.00 2.60 
3.00 

3.00 1.60 
2.60 

2.60 
5.75 
5.00 
3.00 

6.00 
6.00 
6.00 
4.00 
4.00 

4.60 
4.50 
4.00 
5.00 
5.00 
5.00 

4.(JU 

4.00 
5.00 
5.00 
5.00 
4.00 
5.00 
6.00 
7.00 

4.50 
4.60 

5.00 
6.00 

7.00 
6.50 
6.00 
4.00 

6.50 6.00 

6.00 6.00 

7.00 7.00 

8.00 8.00 

8.50 
9.25 

5.00 
8.00 
8.00 
8.00 
8.60 
6.00 
6.00 

4.00 6.00 

S7.00 6. 50 
6.10 

6. 25 6.40 

6.  65 
6. 65 6.50 

7.75 
8.60 8.00 
8.50 

8.40 
8.50 

8.50 
8.10 
7.50 
8.00 
8.00 

10.  25 

10.  2.') 

10.  75 
10.  25 10.50 

11.00 

11.50 
11.15 
11.00 

10.75 
9.50 

10.00 
10.25 
10.40 

8.75 
9.26 9.50 

10.00 
9.70 
9.00 
8.35 
8.35 8.35 

8.40 
9.10 

9.50 11.35 
11.15 
10.90 

11.90 
11.90 
12.50 
12. 25 12.50 

11.75 
12.60 
12.50 
11.00 
11.60 
11.00 
11.25 

Toledo. 

Poor  to  choice 

(per  biuhel). 

Low. 

SI.  00 
3. 90 3.  42; 

3.50 
3.50 
3.77i 

3.85 

3.75 4.60 

6.60 5.40 

5.  40 5.574 

5.55 

5.20 4.95 

5.00 
5.10 
5.50 

5.40 
6.10 
6.50 
6.15 6.60 

Fri 
7.10 
6.80 

6.55 6.50 

6.30 

6.40 
6.20 5.80 
6.15 
6.15 
5.40 
5.62 

High. 

4.40 6.25 
4.00 
3.60 

4.00 
6.00 6.40 

4.85 
4.00 

3.75 3.40 
3.06 

S-1.  72i 
4.07i 

3. 85 3.80 
3.  85 

4.or^ 4.  (JO 4.  05 
5. 85 
6.80 
6.20 
5.72 

6.80 5.80 
5.67i 

5.15 5.00 

5.30 5.50 

6.20 
6.10 
7. 85 

0.40 

6.87i 

7.  35 
7.40 
6.75 
6.75 

6.67i 

6.60 

6.60 6.60 
6.90 
6.60 
5.65 6.90 

4.25 6.15 4.95 5.80 

4.30 
5.65 

3.90 5.30 3.90 

5.22 4.00 
5.  25 4.10 5.30 

4.20 
5.60 

4.25 5.65 4.70 7.00 

4.75 
7.10 

5.50 6.85 7. 42i 

7.25 
7. 42i 
7.62i 

7.70 
6.75 

7.10 
7.10 

6.66 
6.80 
6.82i 

7.05 

Detroit. 

Per  boflhel. 

Low. 

S3. 80 
3.85 
3.40 3.  45 3.  50 

3.80 3.90 
3.  75 
4.  75 
5.90 
5.35 
5.40 

5.60 5.50 
5.20 4.80 
4.80 
4.90 

5.10 
5.75 
6.55 
6.65 
6.75 

6.70 

6.90 6.75 
6.50 
6.50 

6.00 6.00 

6.00 
5.85 

5.15 6.15 
5.40 
5.65 

6.70 
6.55 
5.10 
4.90 
5.00 

High. 

8.1.65 4.15 
3.80 
3.76 

J.0^.» 

1.U0 4.00 
4.00 

6.25 6.50 

5.  75 5.70 

5.75 

5. 75 
5.  .50 

5.05 4.90 

6.35 
5.35 
6.55 
6.90 7.10 

6.90 
6.80 

7.30 

7.35 
6.80 
6.65 
6.50 6.00 

6.25 6.50 
5.90 
5.60 
5.66 
5.90 

6.10 
5.80 

6.56 
5.20 

   5.20 

Not  quoted. 
Not  quoted. 
Not  quoted 5.15 

5.15 5.35 

5.60 

7.  25 7.00 

6.95 
6.60 
7.50 

Not  quoted. 
Not  quoted. 
Not  quoted. 
Not  quoted. 

5.90 
5.60 

5.66 
5.90 

7.30 
7.10 7.40 

7.25 7.5C 

6.45 
6.50 6.80 

6.90 
6.60 

6.96 

3     A 1908   42 
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TIMOTHY  SKKD. 

Wholesale  pricea  of  timothy  seed  per  100  pounds  {4S  pounds  to  tlit  bushel) y  IS^U-WOS. 

January... 
February.. 
March   
April   
May   
June   
July   
August   
September 
October  . . . 
November. 
December. 

January. .. 
February  . 
March   
April   
May   
June   
July   
August   
September 
October  . . . 
November. 
December. 

January . . . 
February  . 
March   
April   
May   
June   
July   
August   
September 
October  . . . 
November 
December. 

January. . . 
February  . 
March   
April   
May   
June   
July   
August   
September 
October    
November 
December. 

January   
February  . 
March   
April   , 
May   
June   
July   
August   
September 
October . . . 
November 
December. 

Date. 

1899. 

1900. 

1901. 

1902. 

1903. 

Cincinnati. 

Per  bushel. 

Low.      High 

SO.  95 
1.00 
1.00 1.00 

1.00 

1.10 
1.10 
1.03 
1.03 
1.03 

1.03 

1.03 
1.05 1.07 
1.07 

1.07 1.15 

1.35 l.GO 
1.70 
1.70 

1.70 

1.70 
1.85 
1.85 
1.80 
1.80 

2.00 
2.30 
2.35 
2.50 

2.50 

$1.05 1.05 
1.05 
1.05 
1.05 

1.15 
1.15 

1.15 1.07 
1.07 

1.07 

1.12 1  12 
1.12 
1.12 

1.12 1  40 
1.80 
1.95 
2.00 

1.85 
1.85 

2.00 

2.05 2.00 
1.95 

1.85 

2.40 
2.40 2.60 

2.65 
2.90 

Per  100  lbs. 
6.10 
6.10 
6.10 
6.40 

3.90 
8.80 
3.30 
3.40 
3.40 

6.40 
6.40 6.40 

6.60 

4.40 
4.00 
3. 65 
3.65 
3.65 

Per  bushel. 
1.55 
1.55 
1.45 
1.35 

1.35 1  35 

1.35 
1.25 
1.25 
1.20 

1.70 1.70 1.65 
1.60 

1.50 1.60 

1.50 
1.50 
1.40 1.40 

Chicago. 

Per  100  lbs. 

Low, 

S2.  30 
2.40 

2.25 
2.25 
2. 25 2.30 
2.40 

2.40 2  35 

2.35 

2.37i 

2.40 

2.  47  J 

2.40 

2.  32i 

2.  35 
2.  4U 
2.40 

3.00 
3.00 3.90 
4.15 

4.20 
4.45 

4.60 4.35 

4.00 

3.75 

3.35 3.60 
4.30 
4.90 

5.  20 5.50 

5.75 6.85 

5.00 6.00 
5.00 4.50 

2.50 
2.50 
2.00 
2.00 
2.00 
2.00 

1.75 
1.75 
2.50 
2.00 

2.00 
2.00 

High. 

$2. 42i 
2.  50 
2.40 
2.47i 

2.40 
2.40 2.50 

2.  55 
2.60 
2.50 
2.  50 
2.45 

2.55 2.55 
2.50 
2.47i 

2.65 

3.40 
3.40 
4.i)2i 

4.60 
4.40 

4.55 
4.65 4.77i 

4.60 
4.40 
4.15 
3.90 

4.30 
6.  25 
5.75 5.70 
5.90 
6.35 

6.55 

6.55 
6.60 

4.26 4.25 

4.35 4.35 

3.95 
3.70 3.75 
4.00 

3.65 
3.40 
3.40 3.17i 

3.00 

3.05 

Milwaukee. 

Per  100  lbs. 

Low.      High 

SI.  70 1.85 
1.75 

1.75 
1.90 1.90 

1.90 

1.75 1.80 
1.80 

1.90 
1.85 

2.00 2.00 

1.90 
1.90 1.90 
2.00 

2.65 
2.75 3.50 

3.50 
3.50 
3.60 

3.65 
4.00 

3.  75 3.50 

3.00 
3.00 
3.65 
3.75 4.25 

4.25 4.50 

6.00 

5.50 

5.50 
6.50 
6.00 
5.50 
5.00 4.00 

3.75 
2.75 2.50 

3.00 
3.00 

3.00 

3.00 2.00 
2.00 
2.25 
2.35 
2.60 

2.50 2.50 
2.30 

2.25 
2.25 



Month. 

P'l'A'l'ISTH'S    OK    KAKM     ANIMALS. 

Moiithlj/  <ir<  /(Kft-  jtricrx  firr  Inmhrl  of  limothy  Herd  hi  ('hintijo/f 

1802. 

(;r)9 

.Tftiumry  . . 
Kt'l)nmry  . 
Murcli   

April   
May   
J\inc   
•Inly   
A\i^rii.si .... 
Soptcinbor 
October  . . . 
Nov(Mnhcr 
DtH'tMiibcr. 

Vcmlv  avcraffc 

$2.79 2.86 

2.88 2.  91  i 
91i 

97 

94  i 

2() 

78 

05i 

4.14i 

4.40 

3.11 

low. 

W.42i 4.  46] 

4.31 

4.13 3.87i 

3.  75 3. 97  i 3.52i 

3.  35 3.  32J 
3.27i 

3.  85 3. 85| 

18M. 1896. 

84.2.5  JT) 
4.  17i 

4.20 4.27i 
1.07i 

87i 

<>2i 

324 

50 43J 52i 

60 4.  80 J 

7U 

75 

66J 

32  i 

25 

37i 

80 

80 

95 

50 
57  J 

52  i 

4.841 

1896. 1897. 

68|  82. 

75 

85 
25 
25 

05 

02i 87  J 

.56  i .56J 
62i 

3.  04i 

70 

(.5 07  J 

8.') 

90 

731 

72i 

81 J 

75 

66i 661 

68J 

2.73/, 

82.  73| 
2.  80J 

2.  '.K( 

2.81] 

2.80 
2.70 2.  57i 
2.  47i 
2.41i 

2.  27  i 
2.  22  i 

2.25 

2.  .58f, 

1899. 1900. 

36J82.51J 

15 

32i 30i 
324 

.V) 
45 

474 

424 
424 
43J 424 

2. 40J 

2.  47i 
2.41} 

2.  41 J 
2.474 

2.  «H) 3.20 

3.  51 J 

4.2.5 

4.  27J 
4.374 

4.65 

3.27}i 

fiTliis  tflblc  exhibits  nvcrnprc  cnsh  prices  for  the  jm.st  twelve  years.  The  monthly  prices  are  the 
menii.s  botwciMi  the  lowest  mid  hij^licst  prices  for  each  month,  nnd  \h<;  ynnrly  prices  are  the  averages 
of  the  monthly  averages.    - 

FARM  ANIMALS  AND  THEIR  PRODUCTS. 

HORSES  AND  MULES. 

Number  and  farm  value  of  hor.tes  and  muleSy  1880-1904- 

Jannarv  1  — 

1880 
18S1 
1882 
1883 
1884 
1885 
1S80 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 

Horses. 

Number. 

11,201,800 
11,429.626 
10,521,554 
10,838,111 
11,169,683 
11,561,572 
12,077,6.57 
12, 496,  744 
13.172,936 
13,663,294 
14,213,837 
14,056.750 
15,498,140 
16. 206,  802 
16,081,139 
15,893,318 
15,124.057 
14,364,667 
13,960,911 
13, 665,  307 
13,537,524 
16,744,723 
16,531,224 
16, 657,  373 
16,736,059 

Value. 

8613,296,611 
667, 954, 325 
615,  824,  914 
765,041,808 
833,734,400 
852,282,917 
800, 823,  208 
901,68.5.755 
946, 090, 154 
982,194,827 
978,  .51 0,562 
941,823,222 

1, 007, 593, 636 
992,225,185 
769,224,799 
576,  730,  580 
500, 140, 186 
452, 649,  396 
478, 362, 407 
511,074,813 
603, 969, 442 
885, 200, 108 
908,935,178 

1,030,705,959 
1,136,940,298 

Mules. 

Number. 

1,729 
1,720; 

1,835 
1,871 
1,914 
1,972 

2, 0.52 2,117 

2,191 
2, 2.57 2,331 
2,2% 2,314 

2,331 
2,352 2,333 

2,278 
2,215 

2,190 
2,134 
2,086 
2,864 2,  757 
2,728 
2, 757 

500 
731 
169 

079 126 
.569 

593 

141 
727 
574 027 

532 699 

128 
231 108 
946 
054 

282 213 

027 
458 

017 088 

916 

Value. 

8105, 

120, 
130, 

148, 
101, 
162, 163, 

167, 174, 
179, 

182, 
178, 

174. 

104, 
140, 

110, 

103, 

92, 

96, 95, 

111, 

183, 
180, 197, 

217, 

948,319 
096,164 945, 378 
732. 390 
214,976 
497,097 

381,096 0.57,. 538 

853,  .563 
444,481 
394,099 
817, 370 
882. 070 
763,  751 232, 811 

927,834 

204,  4.57 302, 090 

109,  .516 903, 201 
717,092 
232, 209 
411.704 
7.53,  327 

532,832 

Imports  and  exports  of  horses  and  mules y  vfith  average  prices,  1892-1903. 

Year  ended 

June  30— 

Imports  of  horses. Exports  of  horses. Exports  of  mules. 

Num- ber. 
Value. 

Average 

price. 
Num- 
ber. Value. 

Average 

price. Num- 

ber. 
Value. 

Average 

price. 1892   14,074 
15,451 
6,166 

13,098 
9,991 
6,998 
3,085 
3,ai2 
3,102 

3,78.5 
4,832 
4,998 

82,  455, 808 
2, 388, 207 
1,319.  .572 
1,055,191 

002,  .591 
404,808 
414,899 
551,0.50 
596.  592 
98.5. 7.38 

1,677,2:14 
1.533.796 

SI 74.  50 
154.57 
214.01 
80.56 
66.  32 
66.  42 

134. 49 

181.15 19-2.  32 

260.  43 
326.41 
306.88 

3, 2-26 
2,967 

5,246 13,9&1 
25, 126 
39,  .532 
51,1.50 
45. 778 
61.722 
82.2.50 103,020 

34,007 

8611,188 718.607 

1,108.995 
2,209.298 
3,  .5;«).  703 

4,769,265 
6,176,569 
5,444,342 
7,612.610 
8, 873. 8-15 10,018,040 
3. 152. 159 

8189. 46 242.  20 
211.40 
157.99 
140.  .52 
120.64 
120.75 
118.93 
117.62 
107.89 
97.53 
92.69 

1,965 

1.63^1 
2,063 2,615 

5,918 
7,473 

8,098 

6,755 
43,369 

34.405 

27.  .586 
4,295 

8238, 591 
210,278 240.  %1 

186,  4,52 406.161 ,515.  331 

661.  789 .516,908 

3.919,478 
3,210,267 

2. 69-2,  298 521,725 

8121  42 1893   128.  69 
1894   

116.80 

1895   
74.  14 

1896   

6»<.  63 

1897   

72.97 

1898   

82.09 

1899   
76.52 

1900   

90.38 

190U   
93.31 

1902   

97.60 

1903   
121.  47 



6G0 YEAKliUOK    OF    THE    DErARTMENT    OE    AGKICULTURE. 

Number,  averuye  price,  and /arm  value  of  horfitH  and  i/iules  in  the  United  tStates  Januan/  1, 

1904,  by  States. 

States  aud  Territories. 

Maine   
New  Hampshire  . 
Vermont   
Massac  hiiaetts   
Hhocle  Islaiul   
(\)IUUH-tiCllt   
New  York   
New  Jersey   
Penusylvania   
Delaware   
Maryland   
Virginia   
North  Carolina... 
SoLitli  Carolina... 
Georgia   
Florida   
Alabama   
Mississippi   
Louisiana   
Texas   
Arkansas   
Tennessee   
West  Virginia   
Kentucky   
Ohio   
Michigan   
Indiana   
Illinois   
Wisconsin   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota   
North  Dakota   
Montana   
Wyoming   
Colorado   
New  Mexico   
Arizona   
Utah   
Nevada    
Idaho   
Wasliingtou   
Oregon   
California   
Oklahoma   
Indian  Territory . 

Horses. 

Number. 

United  States 

1*23, 

G4, 88, 

140, 
If), 
57, 

631, 95, 

695, 
34, 

142, 

259, 
160, 
73, 

121, 45, 

146, 247, 

181, 

,252, 
243, 
277, 
170, 

359, 
801, 
648, 

642, 

.  120, 
545, 
675, 

,  156, 
801, 
871, 
779, 
458, 
369, 
244, 

104, 
203, 
115, 
108, 

105, 
79, 

142, 
221, 

212, 
367, 344, 

184, 

773 
268 247 

332 
923 

428 287 230 

594 

742 260 

907 

814 991 

922 589 
291 
280 
255 

714 
672 
884 737 

411 

932 015 567 

276 725 

202 
016 
868 908 
953 096 

533 
104 

368 283 

932 781 309 

812 318 
328 
888 

,009 637 

,618 

Average 

farm 
price, Jan.  1. 

Farm  value. 

16, 736, 059 

$85.43 79.  96 
81.42 
88.04 
96.00 
83.91 
93.  76 
99.  28 
89.  64 
80.06 

76.61 
68.97 
81.06 
84.64 
94.94 
68.97 
62.  79 
64.71 
57.24 
35.16 
54.27 

69.  97 
70.14 
09.  34 
83.96 
88.57 

80. 12 80.60 
85.60 
74.66 
72.  41 
67.46 
63.  34 
60.00 
56.66 
67.93 
36. 82 25.73 
41.92 
17.  52 
26.  83 
42.  98 
46.03 
37.61 
66.  72 
51.30 
65.66 
49.93 

39.48 

810,  573, 812 
5,138,899 
7,184,807 

12, 354,  201 
1,512,649 
4,819,022 

59,  180,  681 
9,454,882 

53,391.436 
2,781,538 

10, 897,  850 
17,926,388 
13,035,058 

6,262,562 
11,575,478 
3,141,392 
9, 185. 063 
16,002,539 
10, 375,  510 
44,047,429 
13, 225, 095 
19,444,012 
11,975,475 
24,921,020 
67,335, 165 
48, 538, 005 
61,482,058 
90, 297, 838 
46, 658,  534 
50, 343,  952 
83, 712, 676 
6-1,093,772 
55, 226, 565 
46, 795, 623 
25, 955, 764 
25,101,324 
8, 988, 890 
2,  685,  679 
8,521,713 
2,031,649 
2, 918,  733 
4, 625,  673 
3,674,072 
5, 353, 451 

14,  766, 354 
10,921,551 
24, 099, 139 
17,207,124 
7,289,190 

Mules. 

Number. 

67.93    1,136,940,298 

Average 

farm 
price, Jan.  1. 

3,825 6, 024 37, 776 

5,  334 17,  901 

41,599 
139, 428 
105,  537 

195,  204 
15,118 156, 892 

211,414 
131,876 

399,018 
160, 106 
170, 824 

9, 988 
141,624 

16, 291 
2,  686 56, 309 

110,930 

4,796 

8,164 44, 996 
202, 888 

90,773 
47, 182 

6,893 

7, 102 
3,390 
1,466 
9, 098 

5,017 
3,701 
2, 044 2,217 

1,551 2,  319 

6, 944 67,031 61,185 
41,395 

2,  757, 916 

«92.  39 98.  21 

93.  36 95.68 
97.  62 
86.16 
95.  65 

99.  59 
104. 02 
97.  08 
85.50 

84.08 88.17 
55.  09 

74.  82 

81.86 
71.08 

79.  26 
80. 84 
62. 61 

82.  24 78.38 

77.47 
72.  21 
72.00 

77.44 
71.41 70.  99 
61.79 

79. 12 47.66 

69.  51 
57.61 
34.81 47.76 

36.44 49.75 

49.41 60.67 

61.67 
72.  68 
63.60 

61.50 

Farm  value. 

78.88 

$353, 382 493,413 

3, 626, 759 510,380 

1,747,410 
3, 583, 996 

13,33<i,658 
10,510.088 
20, 305,  732 
1,467,672 

13,411,873 
17, 777,  623 
11,891,393 

21,983.352 
11,979,477 

13,981,310 
709, 992 

11,225,763 

1,316,983 168, 159 

4,  630, 902 
8, 694, 882 

371,534 
589,  537 

3,  239,  722 15, 710, 951 

6,481,783 
3,  349, 436 425, 940 

661,919 

161,552 

87, 243 524, 099 
175,673 
176,761 

74,485 
110,303 

76, 635 140,  701 

368, 824 
4,871,487 
3, 885, 388 
2, 545,  667 

217,532,832 



HTATIrtTIOH    ()!•'    HORHKH.  ()C)\ 

Jiimyt^  of  j>rirt.s  for  horsrs  In  OukiIki,  iii<iiif/ihf,  tSUU-  lUOS. 

Date. 

Januiiiy  . . . 
Fi'hnuiry  . . 
Miirch   
April   
May   
June   
July   
August   
SeptiMubcr . 
OcUibor   
November  . 
December.. 

1900. 
January  ... 
February  .. 
March   
April   
May   
Juno   
July   
August   
September . 
October   
November  . 
December.. 

1901. 
January   
February  . . 
March   
April   
May   
June   
July   
August   
September . 
October   
November  . 
December.. 

1902. 
January   
February  .. 
March   
April   
May   
June   
July   
August   
September  . 
October   
November  . 
December.. 

1903. 
January   
February  .. 
March   
April   
May   
June   
July   
August   
September . 
October   
November  . 
December.. 

575. 00 
80.00 

W.  (K) 
9t).  00 

UK).(K) 
90.  IK) 
90.  00 «H).  IK) 

90.  (X) 
UK).  IK) 
90.  00 

100.  00 

75.00 
80.00 
90.  (K) 
90.00 
100.00 
90.00 
90.00 
90.00 
90.00 
100.00 
90.00 

100.00 

90.00 
95.00 
90.00 
90.00 

100.00 
90.00 
90  00 
90.00 
90.00 

100.00 
90.00 

100.00 

90.00 
95. 00 

100.00 
100.00 
100.00 
90.00 
90.00 
90.00 
90.00 
100.00 
90.00 

100.00 

90.00 
95.00 

100.00 
100.00 
110.00 
90.00 
90.00 
90.00 
90.00 

100.00 

90.00 
100.00 

$115.  (K) rio.  (K) 
125.  (X) 
lU).(M) 
150.  (M) 
lU).(M) 
MO.  (K) 
140.  00 

110.  (M) 
ItiO.OO 
150.  00 
160.00 

135.00 
150.  00 
165.00 
175.  00 
150. 00 

140.00 
140.  00 
140. 00 
140.00 
160.  00 
150.00 
160. 00 

160.00 
160.00 
165. 00 
200.00 
200.00 
160.00 
160.  00 
160.00 
175.  00 
175. 00 
160.00 
160.00 

175.00 

186.00 
200.00 
226.00 
260.00 
200.00 
175. 00 
175.00 
175.  00 
175.00 
160.00 
185.  00 

175.00 
186.00 
200.00 
250.00 
250.00 
200.00 
175.00 
175.00 
175.00 
180.00 
160.00 

185.00 

General  pur- 

pOHCtl. 

Ix)\v,  I  High. 

SiJT).  00 
35.  00 

40.  00 

40.  (K) 
40.  00 
40.  (R) 
40.  IH) 
40.  00 

40.  (H» 40.  (K) 
40.  IK) 
3.5.00 

66.00 
65.00 

55.00 
60.  (K) 
65.  00 
40.00 
40.  00 
40.00 
40.00 
40.00 

40.00 
35.00 

56.00 
56.00 
55.00 
60.00 
65.00 
40.00 
40.00 
40.00 
40.00 
40.  00 
40.00 
45.00 

55.00 
60.00 
60.00 
60.00 
66.00 
60.00 
40.00 
40.00 
40.00 
40.00 
40.00 
45.00 

60.00 
60.00 
60.00 
60.00 
65.  00 
65.00 
50.00 
45.00 
40.00 
40.00 
45.00 
46.00 

S4'>0. 00 
65. 00 
65.  00 

70.00 
70.  (H) (.5.  (K) 

CO.  00 
60.  (M) 
(iO.  00 

65.  00 
60.00 
60.00 

85.00 
90.00 

90.00 
100.00 
105.  00 
65.00 

60.00 
60.00 
(50.  00 
65.  00 

60.00 
60.00 

85.00 
90.00 

90.00 
100.00 
105.00 
80.00 
80.00 

80.00 
80.00 
80.00 
80.00 

86.00 

85.00 
100.00 
100.00 
110.00 
105. 00 
90.00 
80.00 

80.00 

80.00 
80.00 
80.00 

86.00 

80.00 
100.00 
110.00 

110.00 
105.00 
100.00 
80.00 
80.00 
80.00 

80.00 

85.00 
85.00 

Bouthcrn. 

Low.    IliKh. 

820.  00 20.  00 
20.  (K) 
20.00 
20.00 
15.  00 
15.00 

15.00 
15.00 

20.  00 
20.  (K) 
20.00 

20.00 
20.00 
20.00 
20.00 
20.  00 
15.00 
15.00 
15.00 
15.00 
20.00 
20.00 
20.00 

26.00 
25.00 
20.00 
20.00 
20.00 
20.00 
15.00 
16.00 
15.00 
20.00 
20.00 
20.00 

36.00 
35.00 
36.00 
30.00 
26.00 
20.00 
15.00 

15.00 
15.00 

20.00 
20.00 
20.00 

35.00 
36.00 
35.00 
30.00 
20.00 
16.00 
16.00 
16.00 
16.00 
20.00 
20.00 
20.00 

$-15. 00 

50.  00 
m.  00 
f)0.  (H) 

45.  (K) 

45.  00 45.  00 
45.  00 

45.  00 
45.  00 
50.00 
65.00 

46.00 
50.00 

50.00 
60.00 
45.  00 
45.  00 
45.00 
45.00 
45.00 
45.  00 

50.00 
55.  00 

60.00 
60.00 
55.00 
50.00 
46.00 
45.00 
45.00 
45.00 
45.00 
45.00 
50.00 
66.00 

80.00 
80.00 
80.00 
65.00 
60.00 
45.00 
46.00 
45.00 
46.00 
45.00 

65.00 
70.00 

70.00 
76.00 
70.00 
65.00 
55.00 
40.00 
45.  00 
45.  00 
45.00 

45.00 
60.00 
60.00 

Wee  torn. 

Low.    High. 

$10.00 10.00 
10.  (K) 
10.  (K) 

12.  :><) I2.r)0 
15.00 

17.50 
20.  (M) 

30.  (M) 
30. 00 
29. 00 

10.00 
10.00 
10.  00 

10.00 12.60 
12.  60 
15.00 
17.50 
20.00 
30.00 
12.60 
12.60 

10.00 
10.00 
10.00 
10.00 
12.  50 
12.60 

10.00 5.00 5.00 

10.00 
10.00 
12.60 

10.00 
10.00 
10.00 
10.00 
12. 60 
12.50 

10.00 
10.00 
10.00 
10.00 
10.00 
12.50 

10.00 
10.00 

10.00 10.00 12.60 
12.50 

10.00 
10.00 
10.00 
10.00 
10.00 

12.60 

$20. 00 20.00 
20.  00 

20.  (M) 

-n.  :*) 
'25.  00 

27.50 30.  00 
40.00 
11. m 
(k^.  00 

45. 00 

20.00 

20.00 
20.  00 
20.  00 
22.  50 
25. 00 
27.50 
30.00 40.00 

77.60 
45.00 
40.00 

30.00 
30.00 
30.00 
35.00 

35.00 40.00 
45.  00 
40.00 
50.00 
60.00 
45.  00 
40.00 

50.00 
60.00 
60.00 
60.00 
60.00 
60.00 
65.  00 
80.00 
100.00 
100.00 
80.00 
60.00 

50.00 
50.00 
60.00 
50.00 

60.00 
65.00 
65.00 
90.00 

100.00 
100.00 
80.00 
60.00 

Driven. 

\a}W.     High, 

$95.  00 95.  (K) 
95.  (K) 
95.  (K) 
90.  (K) 

90.  (K) 

75.  (K) 75.  (K) Kk  00 

90.00 

90.00 
90.00 

95.00 
95.  00 
95.  00 

95.00 
90.00 

90.00 75.  00 
75.00 

85.00 90.00 

90.00 
90.00 

95. 00 
95.00 
95.00 
95.00 
90.00 
90.00 
75.00 
75.  00 
85.00 
90.00 
90.00 

90.00 

95. 00 
95.00 

95.00 
100.00 
90.00 
90.00 

75.  00 
75.00 
85.00 
90.00 

90.00 90.00 

95.00 95.00 

100.00 
100.00 
100.00 

100.00 
75.00 
75.00 
95.00 
90.00 
100.00 
100.00 

$225.  00 225. 00 

225.  (H) 
22.5.  (K) 32;').  (K) 

325.  00 

■J0().  00 

2'2().  00 

1 7.5. 00 
215.00 

325. 00 

300.00 

225. 00 

225.  00 

225.  00 
225.  (K) 
.325.  00 

325.  00 

200.00 
220. 00 
175.00 
215.  (X) 
325.  00 

300.00 

225.00 
225.  00 

2'2.5.  CO 

225. 00 
325.  00 
325. 00 
200.  00 
220. 00 

175.00 
21.5.00 

325. 00 

300.00 

225. 00 

225. 00 
225.  00 

250.00 
325.  00 
325. 00 

200. 00 
220. 00 
175.00 
215.  00 

325. 00 300.00 

225. 00 

2-25. 00 

230. 00 
250.00 

3;')0.00 

375. 00 
275. 00 

220.  00 
200.00 
21.5. 00 
325.00 
300.00 

Carriage 

toainii. 

Low.     High 

$200.00 200. 00 

200. 00 
200.  (K) 

•.m).  00 

3(M).  00 
200.  (K) 
210.  (XJ 
215.00 
17.5.00 
2:W.  00 

200.00 

200.00 

200.00 
200.00 
200.00 
300.  00 

300.00 
200.00 

210. 00 
21.5.00 

175.  0(J 230. 00 

200.00 

200.00 
200.00 
200. 00 

200. 00 300.00 

300.00 
200.00 
210.  00 215.00 

175. 00 
230.00 

200.00 

200.00 

200.  00 

200. 00 
200.00 

300.00 
300.00 
200.00 
210. 00 

215. 00 
175. 00 

230.00 
200.00 

200.00 

200.00 

200.00 
200.00 
2.50.00 

300.  IK) 
200.00 
210.00 
215. 00 
200.00 
22.5.00 

200.00 

$:i(Kj.  00 
:«j().  00 

.'«K).  (X) 

:i(Kj.  00 

■\'A).  rx) 

\^A).  (JO 
32.5.  00 

420.  (X) 3«iO.  (K) 

435.  (XJ 
370.  (XJ 
375.  00 

:wo.oo 
3(XJ.  00 

300.00 
300.00 4.50.  00 

4;'>0.  00 

325. 00 
420.  00 
360. 00 

435. 00 
370.00 

375. 00 

300.00 300.00 

300.  00 
400.00 4.50.00 

4.50. 00 

400.00 
420.  00 
360.  00 
435. 00 
370.00 

375. 00 

3.50.00 
3.50.00 

350.  00 

500.00 
500.00 

4'^).  00 

400.00 
420.  00 

360.  00 
435.00 

370.00 
375. 00 

350.00 

360.00 400.00 
600.00 
550.00 
450.00 
400.00 
420.00 

360.00 4;v5.  00 

370.00 
375.00 



(U)2         YKAUHDOK    OF    THK    DEPARTMENT    OF    ACJKICULTUKE. 

(UTTLK    AND    DAIUY    PRODUCTS. 

Number  and  farm  value  of  milch  cows  and  other  cattle,  1880  to  J 904. 

January  1 — 

1880 
1881 
1882 
1883 
1881 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
189:J 
1894 
1895 
189G 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 

Milch  cows. 

Number. 

12,027,000 
12,308. 653 
12,611,632 
13, 125, 685 
13,501,206 
13,904,722 
14, 235,  388 
14, 522, 083 
14,856,414 
15, 298,  625 
15,952,883 
16,019.691 
16,416,351 
16,424,087 
16,487,400 
16,504,629 
16,137,580 
15,911,727 
15,840,886 
15,990,115 
10, 292, 300 
10,833.057 
16,  690,  802 
17,105,227 
17, 419,  817 

Value. 

S279. 899,  420 
290.277.060 
320,489.310 
390, 575,  405 
423. 486.  649 
412,903,093 
389, 9H5, 523 
378, 789, 589 
300, 252, 173 
300, 226,  376 
353,152,133 
346,397,900 
351,378,132 
357,299,785 
358,998,661 
362,601,729 
363. 955, 545 
309. 239,  993 
434,813,820 
474,233.925 
514,812,106 
505, 093. 077 
488, 130, 324 
516,711,914 
508,841,489 

Other  cattle. 

Number. 

21,231,000 

20, 938.  710 
23,  280,  238 
28,040.077 
29, 046, 101 
29,  806,  673 
31,275,242 
33,511,760 
34, 378, 303 

35, 032, 417 
36, 849, 024 

36, 876. 648 
37,051,239 
35,954,196 
36, 608, 168 
34,  364, 216 
32, 085, 409 
30, 508, 408 
29, 264, 197 
27,994,225 
27,  610, 054 
45,  500, 213 
44, 727,  797 
44,659,206 
43,629,498 

Value. 

8341,761,154 
362,801.509 
403, 069. 501 
611.  My.  109 
683, 229, 054 
691.382.913 
601.  9.%.  274 
003. 137, 926 
611,750,520 
697,236,812 
560,625,137 
544,127,908 
570, 749, 155 
617, 882, 204 
530, 789, 747 
482, 999, 129 
508,928,416 
507, 929, 421 
612,296,634 
637,931.135 
689, 486, 200 
900.044.003 
839.120,073 
824,051,902 
712, 178, 134 

Importu  and.  exports  of  live  cattle  ivith  average  priccSy  1892  to  1903. 

Year  envied  June  30 — 

1892 
•1893 
1894 
1895 
1890 
1897 
1898 
1899 
1900 
1901 
1902 
1903 

Imports. 

Number. 

2,168 
3,293 
1.592 149,  781 

217.820 
328. 977 
291,589 
199, 752 
181,006 
146, 022 
90, 027 
66, 106 

Value. 

$47,466 
45, 682 
18, 704 765, 853 

1 , 509, 856 
2, 589,  857 
2,913,223 
2, 320, 362 
2,257,694 
1,931,433 
1,608,722 
1,161,548 

Average 

price. 
S21. 89 13.87 

11.75 
5.11 6.93 
7.87 

9.99 
11.62 
12. 47 
13.23 
16.75 
17.56 

Exports. 

Number, 

594,607 
287. 094 
359, 278 

331,722 372, 461 
392. 190 
439, 255 
389, 490 
397,  286 

459, 218 392, 884 
402, 178 

Value. 

S35, 099, 095 
26. 032, 428 

33.461.922 
30,  603,  790 
34,  560, 672 
36.  357,  451 
37, 827,  r)00 
30,516,833 
30,  635, 153 
37,600,980 
29,  902, 212 
29,848,936 

Average 

price. 

S88.95 
90.68 
93. 14 92. 26 
92.  79 

92.70 86.12 
78.35 
77.11 
81.81 

76.11 74.22 



fiTATIrtTK^S    OF    (MTTLK. 
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NtnnhfTy  (urrof/r  ]>rice,  mitl  jann  la/nr  of  (utllh  i>t  the  United  >SU ilea  an  ./(imidri/  /,  JU(J4. 

Stn((>s  Hinl  Ten  iforirs. 

Maino   
New  Iliunpsliirc  . . 
ViTinoiit   
Miissjuhiisftls   
liliode  Island   
Connocticnt   
Now  York   
New  Jrrsoy   
roiiiisylvnnift   
Dclnwaro   
Maryland   
Virj^inia   
North  Carolina   
South  Carolina   
Gcorfria   
Florida   
Alabama   
Mississippi   
Louisiana   
Texas    
Arkansas   
Tennessee   
West  Virginia   
Kentucky   

Ohio   '.   Michigan   
Indiana   
Illinois   
Wisconsin   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota   
North  Dakota   
Montana   
Wyoming   
Colorado   
New  Mexico   
Arizona   
Utah   
Nevada   
Idaho    
Washington   
Oregon    
California   
Oklahoma   
Indian  Territory  . . 

United  States 

Milch  cows. Other  cattle. 

AvcraRt! 
Average 

Number farm i)ri(!e, 

Jan.  1. 

11              1 

Farm  value. Number. 

farm i»riee. 

Jan.  1. 

Hirni  value. 

18r),il7 
829. 91 85, 545, 822 

122,440 

815. 74 81,926,643 121,901 31.01 
3, 873,  273 

10'2,210 
15.33 

1 ,  566, 520 '288, 1«J7 26.  32 
7, 58.5,  345 

223,  634 13.73 
3,070,176 188,740 40.40 

7, 625, 096 91,334 17.11 

l,614,3r,C 

'2J\  723 
40.10 

1,031,492 
10,519 

19.25 

203,  0-26 

r29,f)G7 
•     39. 50 

5,117,896 
86,  609 

20.  37 

1,761,493 1 ,  Gr>5,  328 35.49 58,747,591 936, 300 
18.08 

16,924.181 
179,211 39.  04 

6,997,569 82,  061 
20.33 

J , 668, 489 
1,0.Y),071 34.08 35, 956, 820 798, 449 

21.83 

17,431,  :i41 
31,779 33.91 

1,179,3.56 
21 , 390 17.61 

376,  622 
118,912 29.  63 

4,412,263 132,652 
18.49 

2,4.52,6.53 25r),  280 24.76 
6, 320, 733 

436,189 17.04 
7,431.780 197.431 22.36 

4,414,557 298, 539 10.74 
3,206,759 110,812 24.48 

2,712,678 
176,603 

11.17 
1.972,444 

280,  09G 
22.  68 

6,  352,  577 
635, 494 1 1 .  36 

7,219,407 8(),  149 23.38 
2,014,164 522, 526 9.09 

4,749,132 232, 444 19.57 
4,548,929 

379, 353 7.70 
2, 922,  797 269,  311 

22.38 
6,027,180 423, 132 9.60 

4,060,881 168, 000 
24.39 

4,097,520 404,945 
10.29 

4,168,908 821,991 19.66 16,160,343 8,  087,  989 
10.13 

Bl,  928, 093 
278, 082 18.39 5,113,928 

468, 961 7.65 
3, 587, 246 285,  383 

22.  23 
6,344,064 433,  557 

11.43 
4,9')4,470 

182,  201 
28.  66 

5,221,881 345, 209 20.64 

7, 123, 727 295, 584 
25.05 

7,404,379 488,  561 
16.64 

8,131,271 782. 866 33.17 25,967,665 1,154,323 

21.37 

24,666,963 
550,  643 32.79 

18, 055, 684 729, 077 16.71 
12, 180,  406 

553,115 30.57 16, 908, 726 895, 583 
21.13 

18,919,826 
1,005,484 

33.81 
33,995,414 1,683,709 

24.78 

41,714,062 
1,063,944 

31.00 
32, 982, 261 1,137,211 

14.59 
16,593,165 

820, 439 
25.45 

20,880,173 932, 481 11.41 10,636,253 
1,363,094 

29.09 
39,652,404 3,  502,  532 

22.10 
77, 395,  457 581,415 26.04 

15,140,047 1,419,132 
19.40 27,525,913 

C99, 246 24.91 17.418,218 2,604,174 
18.90 49, 228,  000 

649, 839 
26.53 

17,210,229 2,355,919 
17.48 41,184,298 

386,  253 
24.93 

9, 629,  287 1,485,417 
18.19 

27,013,343 
183, 332 

28.89 
5, 296,  461 

610, 923 17.55 
10,719,863 

53,  951 36.20 
1, 953,  026 1,059,045 

19.42 20,  563,  797 

19,391 
32.96 

639,127 804, 021 
19.60 

15,760,416 
121, 775 30.06 

3,  660, 556 1,260,574 
16.45 20, 733,  666 

19, 590 
31.30 

613,167 916,  095 14.55 
13,330,466 

18,856 35.91 677,119 556, 841 
17.30 

9,  633,  401 
69,  496 

30.93 
2,149,511 

2.51,783 17.39 
4.378,504 

16,170 
36.62 692,145 382, 373 

22.  34 

8,541,141 
57, 327 31.28 

1,793,189 351,226 
17.97 

6,310,761 154,454 33.41 
5, 160, 308 

297,513 19.08 
6, 676, 810 136,199 30.06 

4,094,142 
575, 744 16.25 9,354,628 

344,232 38.55 13,270,144 1,089,532 

21.98 
23,944,214 

188,616 
21.05 

3,  970. 367 1,351,999 
14.06 

19^011,943 101,447 
22.64 

2,296,760 610,582 
13.13 

6, 705, 420 

17,419,817 29.21 508,841,489 43, 629, 498 16.32 712,178,134 



G()4 YKARBOOK    OF    THE    DEPARTMENT    OF    AOIUCULTURE. 

Wholesale  prices  of  cuitle  per  100  pounds,  hs'j'j  to  l'J03. 

Chicago. Cincinnati. 8t.  \jo\x\». Omaha. 

Date. 
Inferior  to 

prime. 

Fair  to  me- dium. 
Good  toclioice 
native  .steers. Native  beeves 

Low. 
High. 

Low. High. 
Low. 

1,000  to 

84.25 
4.10 
4.00 

4.10 4.00 
4.00 

4.10 
4.00 4.10 

\.'M 

-1.00 

4.00 

1,000  to 4.20 
4.20 
4.56 
4.50 
4.60 
4.40 
4.25 
4.  25 
4.20 
4.10 
4.00 
4.10 

4.75 

4.75 
4.75 
4.75 
4.80 

5.00 
4,75 
5.00 

5.00 5.60 

6.50 6.50 

6.10 

6.  35 
6.40 
6.95 6.90 

7.60 7.50 
7.40 
6.60 

6.35 

6.15 5.25 

5.10 
5.10 
6.10 
5.10 
5.00 

5.10 

6.15 6.25 
5.60 
6.40 

6.15 6.10 

High. Low. 
High. 

1899. 
Jamuirv   

%•!.  00 

2.  50 
2.70 
2.70 
2.70 
2.80 

2.80 
2.80 
2.80 
2.80 

2.80 2.80 

2.  25 
2.  25 
2.  25 
2.  25 
2.60 
2. 25 
2.  25 
2.25 
2.25 
1.75 
1.75 
1.75 

2.  70 
2.70 
2.70 
2.70 
2.70 
2.70 

2.  20 
2.  20 
2.20 
2.20 
2.10 
2. 10 

2.  20 2.25 

2.35 
2.35 
2.60 

2.35 
2. 25 
2.40 
2.25 
1.90 
2.00 
2.00 

2.00 
2.36 
2.50 
2.60 
2.50 
2. 25 
2.25 
2.16 
2.00 
1.65 
1.60 
1.60 

f6.  30 6.30 
5.90 
5.90 

5.  75 5.70 
6.00 

6.  65 
6.85 
7.00 
6.90 
7.00 

6.60 
6.10 
6.05 6.00 

5.80 
5.90 
5.75 
6.10 
6.00 
6.00 

6.00 

6.15 

6.10 
6.  25 
6.10 
6.10 
6.65 
6.56 
6.35 

6.60 

6.85 6.90 

7.00 

7.75 
7.35 

7.35 7.60 
7.70 
8.50 
8.85 
9.00 
8.86 

8.76 7.40 
14.50 

6.85 

6.15 5.75 
6.80 

6.65 
6.65 
5.65 
6.10 

6.15 
6.00 
6.85 
8.35 

«3.  25 
3.  40 
3.40 
3.35 

3.60 
3.60 

3.60 
3.76 
3.  25 3.00 

3.  35 3.40 

3.25 

3.35 
3.40 

3.  75 4.10 

4.00 
3.75 
3.  65 
3.75 
3.10 
3.00 
3.00 

3.25 3.15 

3.15 3.35 

3.60 
3.75 
3.25 3.00 

3.15 
3.00 
3.00 

3.25 

3.75 

3.65 
3.75 

4.25 4.10 

3.25 3.15 
3.26 
3.00 
2.90 
3.00 
3.00 

3.15 

3.10 
3.35 
3.75 3.26 

3.00 
2.85 2.60 

2.25 
2.50 

2.35 
2.35 

$4.00 
4.00 

4.36 
4.26 
4.50 

4.60 
4.15 4.36 
4.15 

4.  35 
4.25 4.40 

4.25 
4.35 
4.60 
4.65 
4.70 

4.60 
4.50 
4.60 
4.60 
4.40 
4.15 
4.35 

4.35 
4.15 
4.25 4.60 

4.65 4.40 

4.25 
4.50 
4.25 

4.25 
4.15 4.60 

4.65 
4.76 
5.25 5.40 

6.35 
6.25 
5.25 5.25 
4.40 

4.25 
4.15 
4  25 

4.35 
4.26 4.40 

4.40 
4.40 
4.40 
4.10 
4.00 
3.75 

3.65 
3.40 

3.75 

,200  lbs. 
85.80 5.75 
5.Ut 
5. 25 

5.10 f.-;o 
5.50 

5.86 
5.90 
5.  80 

6.70 
6.00 

,400  lbs. 6.00 

5.75 
5.  50 

5.75 
5.60 5.60 
6.70 

6.00 
5.85 
6.85 
6.85 
6.60 

5.60 
5.  65 
5.60 

6.85 
6.00 6.00 

6.35 
6.35 
6.40 
6.76 
7.00 
8.25 

7.00 
6.50 

6.75 7.10 

7.50 8.00 

8.35 8.75 8.00 
7.10 
7.25 
6.00 

6.75 
5.25 5.40 

5.60 
6.50 

5.25 
6.35 
5.65 5.70 

5.55 6.40 
6.00 

$3.76 
3.75 
3.85 
4.00 
4.25 
4.00 

4.00 4.00 

4.00 
4.25 
4.50 
4.00 

4.00 

3.75 3.76 

3.75 4.00 

4.00 
4.00 

4.00 
3.  75 
3.76 
3.75 

3.50 

3.50 
3.50 
3.75 

3.75 
3.76 
4.00 4.00 
4.00 

4.00 
4.00 
4.00 

3.50 

3.40 

3.50 
4.00 
4.50 

4.35 
4.25 5.00 
5.00 

4.15 4.50 

3.20 
3.00 

3.35 
3.15 
3.45 
3.20 
3.85 
3.76 
3.65 3.85 
3.60 
3.90 3.00 
2.65 

85.50 February   

6.50 

Ma  rc'h   6.40 
April   

6.50 

Muv   5.50 

June   5.50 

July   6.80 
August         
September   

6.25 
6.15 

October 6.30 
November   6.05 

December   7.  26 

1900. 

January   6.26 February   5.  ̂ 5 
March   5.20 
April   

5.  25 May   
5.30 

June   
5.40 

July   5.60 
August   

6.80 September     6.70 
October   

5.60 
6.50 

December   
7.50 

1901. 
5.35 

February    5.30 

5.40 
April   6.45 
Mav    

5.60 

June   6.90 
July   6.75 

A  ugust   
6.90 

September   
6.25 

October   
6.40 

7. 25 
December   

6.85 
1902. 

January   !   6.56 
February    6.  25 
March   6.70 
April   

7.00 

Mav   7.40 
June      

7.85 

July   
8.15 August   
8.15 

7.85 
October   7.25 6.00 

December   6.26 

1903. 
5.10 

February    
5.15 6.35 

April   6.25 
May   6.10 
June   6.30 
July   5.35 
August   

5.75 
6.75 

October   
5.50 

November   5.30 

December   
5.30 



STATISTICS    OF    BUTTKK. 

• 

Wholeaale  prices  oj  built  r  jur  pound  in  leadhuj  cities  of  the  United  St<ttrs,  ISOO-lDOfi. 

New  York. Cincinnati. 
Chicago. 

Elgin. 

Pull'. 

Creamory 
extra. 

Creamery, 

Creamery 

nrata. 
Creamery 

extra. 

Low. High. Low. High. Low. High. IX)W. High. 

1899. 
Jniumrv   Calls. 

19 

19 20 
17 

164 

18 

174 
174 204 

234 

24 

264 

24 
24 

234 
174 

184 

Cents. 21 
25 
22 

214 

19 

18i 
184 

21 

23 
24 
27 
28 

30 

26 
26 
23 

194 

Cents. 16 
17 
19 

18 
16 
17 

164 
164 

18 

18 

18 

21 

21 
21 
21 
16 

16 
16 
17 
17 
18 
18 
20 
23 

18 
18 
19 

17 
17 

17 
17 
17 

18 
20 

22 
22 
22 

22 

23 
23 

19 
19 

18 
17 

17 

204 
214 

25 

•22 

22 

244 194 
174 

18 154 154 16i 

18 

194 211 

Cents. 18 20 
20 
19 

17 
18 
18 

•20 

20 

20 

•24 

24 

27 
22 
22 
20 
18 
18 
18 

20 
21 
21 
25 

24 
24 

22 
21 
20 
18 
19 
19 
19 
20 

21 

23 

23 

23 
26 
24 

27 
20 
20 

21 
19 

214 

'224 

25 

27 

27 
25 
26 

26 

204 

21 

'20 

18i 

•20 

'20 

'224 

Cents. 

14 
14 
17 

11 
14 
16 

154 

154 
174 

18 
19 
21 

22 
21 
21 

154 
154 

164 

17 
17 

174 

17 
18 
20 

15 
16 
18 
16 

154 

16 

16 
17 
16 
17 

18 
20 

20 
20 

22 
18 
19 

184 

18.i 

16 

17 
19 

21  i 

'23 

20 
20 

24 
21 

17 
18 

17 
16 
17 

17 
18 
19 

Cents. 

204 
214 

21 
21 

184 

18 

18 

20 

224 

23 

26 
27 

29 

244 

244 234 
194 

194 

191 

21 

214 

22 

2.51 

'24 

23 
23 
23 

204 184 

19 

20 

201 

21 
22 

244 
244 

24 

29 

28 

31 

23 

22 

214 

20 

224 
244 

27 

'284 

28 

274 
284 284 

•22 

22 

20 

19 

214 

214 

244 

•25 

Cent«. 

18 

20 

20 
17 

16 
18 

174 

18 

21 

234 
244 

26 

24 
24 
24 
18 

194 

18 
19 

194 
204 
204 

22 

244 

21 
21 

214 

20 

184 
184 

19 
20 

20 

214 

oo 

21.; 

24 

254 

26 

22 
22 
21 

20 

19 
19 

224 
244 

28 

25 
25 

274 
224 

20 
20 

184 
184 

194 

'204 

•22 

24 

Cents. 

•201 

I'V'brimry   

22 

Miiri'li    

•204 

April   

•204 

Mav         

18 

June            

18 

July.    .                    18 
Auyust   

•20 

8c|>U'nibcr   

224 

OclobiT   

231 

Novcuibor          ,   

'264 

December   27 

i9t;o. 
Jamiarv   

29 

l"\'briuiry    24 
Miirch   

244 

April   

224 

Mav   m 
J  uiie   

194- 

July   

19 
184 

21 

204 
224 

25 

21 22 

22 

18 
18 

19 18 
20 

20 
21 22  .i 

24 

23 

26 
27 
22 

22i 

214 

204 

19 

194 

224 

25 
28 284 

26 

27 

•224 

22 

204 

19 

19 

19J 

'20 

'224 

'23 

20 
21 
22 
224 

27 

26 

25 

24 

234 

21 
18 
194 

19 
21 

224 
224 254 
254 

26 

30 
30 

33 

25 
224 2U 

•204 

23 

25 

284 

30 

•284 

28 

294 

294 

•23 

224 

204 

m 

211 
22i 
254 254 

19 

August     

214 

September   

214 

Oeiober   22 
November   

26 

l)*^<!ember           

25 

1901. 
.'  anunrj'   

24  J4 

February    

234 

March   

234 

April   

214 

Mav   

184 

Juno   

19 

Julv   

20 

August   21 

September   21 
October   22 
November   

24  i 

December   

244 

1902. 
.Innuarv   

24^ 

February        

29 

March   

28 

April   

30 

Mav   

•22 

Jvine   22 

July   

21 

August   20 

September   

•n\ 

October   

244 

November               

27 

December             

29 

1903. 
Jauuary   

29 

February               27 
March      

284 

April   . .'.   

•284 

May    

224 

June   

'n 

'20 

August   

19i 

Septeuiber           

21  i 

October              

2\k 

Noveinber   

24 

December   —   26 



ism YEAK1U)()K    OF    THE    DEPARTMENT    OF    AOlUClJLTlJltE. 

Wholesale  priceif  of  cheese  j)cr  pound  in  leading  cities  of  Die  United  Statca,  ]8'JU-190S. 

Date. 

1899. 
January   
February    
March   
April   
May   
J  une   
July   
August   
September   
October   
November   
December   

1900. 
January   
February    
March    
April   
May   
June   
July   
August   
September   
October   
November   
December   

1901. 
January   
February    
March   
April   
May   
June   
July   
August   
Sei)tember   
October   
November   
December   

1902. 
January   
February    
March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

1903. 

January   
February    
March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

New  York. 

September, 
colored. 

Low. 

Cents. 

lOi lOi 

11 
12 

8i 

1i 

8 

9i 

lli 

12 12i 12j 

r2j 
12J 

13i 

11 

9i 9i 

9 

9i 

12 
m 103 

11 

Hi 

12 
12 

Hi 

8.i 

9 
9 
n 

9i 

101 
lOi 

10 

in 

lU 

12i 

13 

93 

n 
m 
12 

12| 

13 

14 

14J 
141 

15 

lU 

lOi 

10 

lOi 

10? 

m 

lU 

12 

High. 

Cents. 

101 

11 

121 

12 

83 

9i lU 

111 
123 123 

13 

13 

13J 

13^ 13^ 

11 10 

10^ 

12i 

ni 

11 

lU 

12 

12J 
12i 

12i 

9^ 

93 9^ 
91 

101 

103 103 

Hi 

113 
12i 

13i 

131 

13 

93 

101 

lOi 

12 

12^ 

13 

131 

14 

14i 

15 
15 

121 

103 
lOi 
101 121 121 

12 12 

Cincinnati. 

Factory. 

Low.   High 

Cents. 

101 

lOi 

]1 

Hi 

9i 

.  8 

8.^ 

9 
10 
12 

12i 

12 

10 lOJ 

103 
103 

11 

lU n\ 

11 

9 
9 

9^ 

10 
10 

10 

101 

11 11 

lU 

101 
lOi 
104 

101 

11 
12 
12 

12i 
12i 
124 
124 
124 

11 

104 

104 
104 
104 104 

104 

C^nts. 

Ill 114 121 

121 

12 
10 

94 

11 

12 

124 
124 
124 

121 12i 
12] 
121 

11] 

9 

9] 

10] 

10] 

11] 

11 

11 
12 

12 
12 
12 

12 

94 94 

10 
10 

104 
104 

104 

11 
11 
11 
12 

12 
12 

104 

10 

lo; 12 

12 
13 

123 
124 
124 
124 
124 

111 

lOi 

104 

10 

104 

10 
10 

Chicago. 
Young 

Americas. 

Low. High. 

Cents. 

104 
104 

10  I 
114 

91 

73 

84 
83 

10 

11 
11 
11 

10 
10 
10 

101 

104 114 

11 

114 

104 

9 

94 

10 
10 
10 

9i 

10 

104 
104 
113 

13 

123 
101 

104 
104 
104 
111 

114 

114 

13 

124 
124 
124 
104 
104 

10 

9 

94 

10 

10 

10 

Cents. 
11 
11 
12 

121 
111 
94 

9 

10 
114 121 

12 

124 

124 
124 124 

124 

10 

101 
101 

114 
114 
114 
111 

103 

11 

11 

113 

113 
113 
104 

101 

104 103 

103 
101 

103 111 

124 121 

13 

134 
123 
103 

11 

111 

113 

12 

131 

134 

13 

131 
131 

133 104 
103 

11 

11 
11 

104 

10 

8t.  Louis. 

Full  cream. 

Low.   High 

Cents. 

104 

11 
11 

124 
104 

9 

91 

101 

113 

13 
12 

124 124 
124 

124 

12 
10 
10 

104 
103 101 

113 
114 

11 

114 

11 
12 
11 

10 
10 
10 

11 

104 
104 103 
103 

103 
124 

13 

133 
123 

11 

114 

114 

HI 

11} 

123 
133 

14 

141 

141 

134 121 H4 
Hi 

Hi 
Hi 
Hi 

114 

114 

Cenlit. 
11 



STATISTICS    OF    SHKEP. 

(u;7 

SllKi;i'  AND   WOOL. 

Nuynhrr  (tiid  Jann  value  of  ><lia]>,  JSS0-Iff04. 

January  1  — 

18.80 
1881 
1882 
188:^ 
1884 
188,5 
1886 
1887 
1888 
1&89 
1890 
1891 
1892 

Rheep. 

Nuuiber. 40, 

43, 
4.5, 49. 
.50, f)0, 

4M, 

43, 
42, 
44, 
43, 
44, 

765. 
016. 
237. 
626, 

360. 322, 
7.59, 
544, 

599, 
336, 

431, 
938, 

900 899 

224 
291 

626 243 
331 
314 

7.5.5 079 

072 
136 
365 

Value. 
890, 101, 
KHi, 
124. 119, 
107, 

92, 

89. 

89, <.K), 

100, 
108, 
116, 

230, 
070. 
595, 

366, 

902, 
960, 443, 
872, 

279. 
610, 

659, 

397, 
121, 

537 

7.59 
9.51 

3;y) 

7(m; 6.50 867 
839 

926 
369 761 

447 290 

1893 1894 

1895 
1896 1897 

1898 1899 

mm 1901 

1902 
1903 
IWl 

Junmiry  I  — 

Sheep. 

Number. 

47,273, 
45, 048, 
42,291, 
38.  29M, :'.6,818, 

37,6.V., 39,114, 
41,883, 
.59, 7.50, 
62, 039, 
63, 964, 
.51,630, 

553 

017 (HA 

7Ki 

Mli 

960 4.53 

065 

718 091 
876 
144 

Value. 

8125, 

89, 
66, 
65, 

67, 

<i2, 

107, 

122, 

178, 104, 168, 

133, 

909, 

18<;, 
685, 

167, 

(YMK 

12\, 697, 

665, 072, 

446, 
31.5, .530, 

264 

110 

767 

7:i6 

912 133 W.'Ai 

913 
476 
091 

7.50 099 

Number,  average  price,  and  farm  value  of  sheep  in  the  United  St-ates  on  January  J,  1004, 

States  and  Terri- 
tories. 

Number. Aver- 
age 
farm 

price, 
Jan.  1. 

Value. States  and  Perri- toriea. Number. 

Aver- 

age 
farm 

price. 
Jan.  1. 

Value. 

Maine   313,982 
82, 605 

246, 488 
44,855 

8,834 34, 254 
1,313,974 

44,685 
963,  421 
11,946 

163,564 
572, 314 
203, 027 
59, 452 

276, 660 
110, 955 
195,  773 
187,489 
176, 655 

1,667,139 
198,  704 
300,  378 
648,  951 
719, 779 

3,171,963 
2, 120,  090 

$2.&4 2.83 
2.83 
4.27 
3.69 

4.54 
.3.84 
4.08 
3.53 

4.03 
3.64 
2.98 
1.98 
1.97 
1.72 
2.15 
1.83 
1.68 
1.89 
1.97 
1.65 
2.24 
3.08 

2.71 
3.20 
3.14 

8893, 153 
233, 392 
697,117 
191,424 
32,  576 

155, 532 
6,042,638 

182,  439 

3,402,129 
48, 199 

594,686 

1,705,611 
401,425 
117,311 
476, 298 
238,909 
358,500 
314,  907 
333,  012 

3,285,431 327, 027 
671,584 

1,995,784 
1,948,441 

10,158,528 
6, 659, 415 

Indiana   . 1.233,447 
820,184 

l,a5,5,341 513,337 

862,118 
778, 121 
263, 219 
493, 340 
927, 240 
836, 059 

5, 270,  063 
4,602,658 
1,846,518 
3,  860,  406 
1,088,188 
2,391,947 

879, 602 

3,588,034 894, 335 
2, 927, 198 
2,271,249 

64,242 25,295 

83.45 

3.  .55 

2.91 

2.61 
3.31 
2.90 

2.97 2.79 
2.71 2.69 

2.31 2.58 

2.25 1.93 

2.18 
2.29 
2.48 

2.21 
2.78 
2.04 
2.75 
2.58 

2.11 

84,249,472 
2,910,751 
3,981,721 
1,310,631 

2, 856,  .S80 
2,254,68:^ 781  312 

New  Hampshire.. Illinois   
Vermont   Wisconsin   

Minnesota   
Iowa   

^Ia.ssachusetts   
Rhode  Island   
Connecticut   Missouri   
New  York   Kansas   
New  Jersey   
Pennsylvania   
Delaware   
Maryland   
Virginia   

Nebraska   
South  Dakota  . . . 
North  Dakota. ... 
Montana   
Wyoming   
Colorado   
New  Mexico   
Arizona   

1, 376,  664 
2,509.221 
2, 252, 008 

12,184,380 
11,883,603 

4, 152, 265 
7, 464, 698 
2, 375, 841 
5, 468,  230 
2, 185,  283 
7,913.0.50 
2,490,633 
6, 976, 461 
6,237,7.58 165,086 

53,488 

North  Carolina  . . 
South  Carolina  .. 
Georgia   
Florida   Utah   
Alabama   Nevada   

Missi.ssippi   Idaho    
Louisiana   
Texas   

Washington   
Oregon 

Arkansas   
Tennes.see   
West  Virginfe   
Kentucky   
Ohio   

California   
Oklahoma   
Indian  Territory 

United  States. 51,6.30,144 

2.59 
1.33,530,099 

Michigan   

Imports  and  exports  of  sheep,  with  average  prices,  1892-1903. 

Imports. Kx  ports. 

Year  ended  June  30 — 
Number. Value. 

Average 

price. 

Number. Value. 

Average 

price. 1892   380,814 
4.59. 484 
242,  .568 
291,461 
322,  692 

405, 6.33 
392,314 
345,911 
381,792 

331,488 
266, 9.53 
301,623 

81,440,530 
1,6,82,977 

788, 181 
682,618 8.5;^.  .530 

1,019,668 

1,10<'),.322 1,200,081 
1,365,026 
1,2,36,277 

9.56,711 

l,0;i<-.,934 

83.78 
.3.66 

3.25 
2.34 

2.  6.5 2.  .51 2.82 

.3.47 
3.  .58 3.73 

3.M 3.  44 

46.960 
37.  260 132,370 

405,  748 

491,. V>5 244, 120 
11>9,690 
143,286 
1 '2.5.  772 

2^»7.fri5 

3.'kS.  720 

176. 9r,i 

8161,  ia5 126,394 
832,  763 

2,630,686 
3, 076,  ;W4 
1,.531.M5 

1,213.886 8.53.  .5.55 
73;^.  477 

i.aw.ooo 
1,940.060 
1.0<.7.8fi0 

S3. 43 

3.  39 

6. 29 6.48 

6.26 

6.27 6.08 
5.% 

.5.83 

6.49 
.5.41 

6.03 

1893   
1894   
1895   
1896   
1897   
1898   
1K99   
1900   
1901   
1902   
1903   
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J*rues  of  sheep  per  lOQ  pounds  in  leading  cities  of  the  United  States,  18'j'j-IDOS. 

Chicago. Cincinnati. St.  Louis. Omalm. 

Date. Inferior  to 
choice. 

Good  to  extra. Good  to 
choice  nativcH. 

Native. 

Low. High. Low. High. Low. High. 
Low. 

High. 

1899. 
Juiuiarv   

82.  60 2.80 
2.90 
3.25 
3.60 
3.25 3.00 
2.75 
2.75 
2.90 

2.75 2.75 

2.76 
3.  25 
4.00 
4.25 
3.75 
3.25 
2.76 
2.60 
2.50 
2.60 
2.60 
2.60 

2.76 
2.75 
2.75 
3.00 
2.75 
2.75 
2.65 
2.65 
2.75 
2.75 
2.50 
2.60 

2.00 
2.00 
3.00 
2.50 
2.26 
1.60 
1.75 
1.60 
1.60 
1.60 
1.60 

1.25 

1.50 
2.00 
2.00 
2.26 

1.60 2.00 
1.50 
1.50 
1.60 
1.50 
1.25 
1.50 

84.30 4.65 
5.10 
5.10 

5.05 
5.65 
5.40 
5.40 4.70 
4.40 
4.50 
4.80 

6.25 5.85 
6.00 
6.60 

6.50 
5.70 
6.15 4.70 

4.25 
4.25 
4.35 
6.00 

4.75 
4.75 
5.00 
6.15 
6.00 
4.70 
4.40 
4.05 
4.00 
4.40 
4.30 
4.50 

4.76 

5.60 

6.75 6.50 

6.50 

6.25 5.00 
4.25 
4.60 
4.26 
4.26 
4.75 

6.26 
6.75 
7.00 
7.00 

6.25 6.00 
5.25 
4. 25 
4.25 

4.25 
4.35 
4.25 

83.10 3.35 3.40 4.00 
4.00 

3.40 
3.00 
2.86 
3.00 
3.00 

3.00 

3.00 

3.35 
4.00 5.00 

6.00 

3.00 
2.75 
2.25 2.00 
2.00 

1.60 
1.25 

1.25 

2.75 
3.25 

3.25 3.  75 
3.65 
3.00 
3.00 
2.40 
2.25 
2.15 
2.  15 
2.40 

3.00 
3.60 

4.  2f. 

3.7£ 
4.36 

3.60 3.10 

2.25 
2.00 
2.65 
2.50 
2.75 

3.25 
3.76 
4.25 4.10 
3.60 

3.00 
2.90 

2.76 
2.60 
2.75 
2.60 
2.60 

$4.00 4.25 
4.25 6.00 
6.00 
4.35 
4.25 4.35 

4.00 4.85 

3.90 

3.90 

4.75 

6.75 
6.00 
6.00 

4.75 
4.50 
4.25 
4.25 
3.90 
4.00 
3.75 

3.75 

4.25 
4.25 
4.50 
4.50 

4.25 
4.00 

3.65 3.65 

3.40 3.15 
3.00 
3.60 

4.26 

6.60 
5.60 6.60 

5.75 4.60 
4.00 
4.00 

3.40 3.40 

3.35 1. 00 

4.60 
5.00 
6.00 

6.25 
4.75 
4.60 
4.00 

3.35 3.40 

3.60 
3.35 3.75 

83.60 3.60 

3.75 4.00 

4.25 
3.76 
4.00 
3.60 
3.60 
3.00 
3.10 

3. 25 

4.00 
4.76 
6.25 
6.26 
4.50 

4.25 3.90 
3.50 
3.40 
3.50 

3.60 3.65 

3.75 4.00 
4.00 
4.25 4.00 

3.25 
3.00 
3.00 
3.00 
3.10 
3.15 
3.25 

4.25 
4.76 

5.60 5.50 
6.00 
3.70 4.00 

3.85 3.65 3.90 

3.75 3.80 

4.50 

6.25 
5.50 
6.00 
4.50 

4.50 

3.75 3.60 

3.65 3.65 
3.60 
3.65 

^J.  25 

4.60 
4.76 

6.15 
5.60 
5.35 

4.75 4.10 
4.  25 

4.  20 4.60 

6.10 

5.25 
5.60 
5.75 

6.25 5.50 
4.75 
4.30 

4.25 
4.00 4.00 
4.00 
4.  25 

4.50 4.50 

6.10 
5.10 
4.75 4.60 

3.75 
3.75 3.65 

3.50 
3.75 4.00 

6.00 

5.60 
5.75 
6.25 
6.35 5.60 
4.60 

4.35 
4.00 
4.00 

4.00 
4.50 

5.00 

5.  25 
6.15 6.25 

5.25 4.75 4.75 

3. 85 4.00 
4.00 

3.65 
3.85 

$3. 25 
3.26 

3.25 
3.50 
3.60 
3.00 3.00 

3.60 
3.25 3.00 

3.00 
2.76 

3.25 3.50 

3.50 3.50 

3.50 
3.  25 3.00 
3.00 
2.50 2.00 

2.00 

2. 25 

3.00 3.00 
3.00 
3.00 
2.60 

2.25 
2.25 2.00 

2.00 
2.25 

2.  25 2.60 

4.00 
4.20 

4.40 

4.75 
6.40 
4.60 

3.80 

84.75 Febriuiiy   
4.50 

Marc  h   

5.00 

April   
5.00 

May   
6.50 

J  line   5.25 
July   

4.76 

August   

4  50 

September   
4.40 

October   
4.40 

November   
4.60 

December   

4.60 

1900. 
January   5.25 
February    

5.75 

March   
6.10 

April   

6. 10 

May   6.00 
t     "'   June   

5.25 

July   
4.60 

August   

4?60 

rioptember   

4.00 

October   

4.00 

November   
4.25 

December   

4.35 

1901. 
January   

4.90 

February    
4.76 

March   
4.85 

April   

6.00 

May   
4.40 

June   4.25 
July   

4.65 

August   
3.60 

September   3.60 
October   

4.  25 

November   3.75 
December   

4.50 

1902. 
January   5.16 
February    

5.85 

March   
6.90 

April   6.25 
May   

6.00 

June   
6.00 

July   
4.60 

August   
September   

2.00 

3.00 
3.40 
3.50 

3.60 4.50 
4.60 

4.50 4.00 

3.80 
3.00 

3,00 3.50 
3.55 

3.25 3.25 

3.40 

October   4.10 

November   4.25 

December   

4.76 

1903. 
January   

6.40 

February   
5.80 

March   6.76 
April   6.75 
May   6.60 
June   5.60 
Julv   4.60 
August   

4.00 

September   3.50 
October   3.55 

November   
4.00 

December   4.40 



8TAT1STICH    OF    WOOL. 

(500 

Wool  produi  t  of  the  IHilnl  SUtten  for  lUOS,  by  States. 

(I-ittiniiit.Mof  Mr.  H.  N.  I).  North. 1 

^Uik'.H  uiid  'I'lTi  itoricH. 

Mftlno   
Now  Hiiiiipshiro   
Vonnont   
Maxsjicliusctls   
Kli()«lo  Isliind   
Coniioctic'ut   
New  York   
New  Jersey   
Poiuisylvaiiiii   
Delaware   
Maryland   
Vir,«:inia   
Norl  h  Carolina   
South  Carolina   
Georgia   
Florida   
Alabama   
Mississippi   
Louisiaiia   
Texas    
Arkansas   
Tennessee   
West  Virginia   
Kentucky    
Ohio   
Michigan   
Indiana   
Illinois   
Wisconsin   
Minnesota   
Iowa   
Missouri   
Kansas   
Nebraska   
South  Dakota   
North  Dakota   
Montana   
Wyoming   
Colorado   
New  Mexico   
Arizona   
Utah   
Nevada   
Idaho   
Washington   
Oregon   
California   
Oklahoma  and  Indian  Territory 

United  States. 
Pulled  wool   

Total  product,  1903 

NnmIxT  of 
sheep  Apr. 

I,  luua. 

'2:w,  000 

(.;i,  (KM) 
]). 0,000 

SA,  (K)0 
(J,  r)00 

:!o,  000 

700,000 :i'2, 000 

HM,  000 
(i,  fiOO 

100,000 
325, 000 
200,  000 

50,000 2r)0, 000 

100,000 
200,000 

2b(),  000 
155, 000 
440, 000 
100,  (X)0 
275, 000 

475, 000 
eoo,ooo 
200, 000 
400, 000 
750, 000 
550, 000 

750,  000 
350, 000 
(1(X),  000 
575, 000 

170,000 
300,  000 
(iOO,  000 

475, 000 
100,  000 
100,000 

300,000 
250, 000 
675, 000 
•250, 000 

568,000 
400,000 

560,000 
000.000 
62.5, 000 

60,000 

39,284,000 

Average    Percent 
wi'igiit   I        of 

of  llecce,     Hhritik- 1903.      !  age,  1903. 

Pounds. 
(i 6.2 

6 
5.8 

6 
5 
4.6 
4 
4 
3.8 3.8 

3.7 
4 

4.60 5.3 

4.75 
5.6 
6.6 
6.6 
7 6.5 
6.8 

6.5 6.6 
7.5 

7.5 6.5 
6.6 

6 
7 6.6 

6 6.5 
5.75 

7 
7 8.6 

7.76 7.25 

6 

6.25 

•10 

50 
r)0 

45 

i2 

h 
.50 

47 
62 
60 
47 

38 
42 
42 
40 

42 
40 

42 
45 
68 

42 

40 

46 

38 
62 

60 

50 

52 
48 

52 

50 
50 
67 

67 
60 
60 
63 
68 
66 
60 
67 

64 
70 
67 
70 

70 
68 
68 

60.8 

33 

WfM)l, 

wuHhcd  and 
unwashed. 

I 'oil  IK  Ik. 

I ,  ;i«0, 000 
:',00,  6(>0 

\n>i),  000 

lid,  400 

35, 750 
150,000 

4,200,000 
16'»,000 

5, 1(K).000 
39,  (XJO 600, 000 

1 , 462, 500 
820, 000 

200, 000 9.50, 000 

380,  ()(){) 740, 000 
920, 000 

573,  .5(J0 

9, 000, 000 
MO,  000 

1,237,500 

2,517,500 
2, 8.50, 000 

12,  320, 000 

9,100,000 
4,875,000 
3,  8.50, 000 
4, 875, 000 
2, 380, 000 

3,900,000 

3, 737,  500 
1,275,000 2, 2.50, 000 

3, 900, 000 

3, 087,  .500 
30, 600, 000 
28, 700, 000 

8, 450, 000 
16, 2.50, 000 

4, 387,  500 12,937,500 

3,  976, 000 
16, 800, 000 

4,  760, 000 
16,  .500, 000 

11,781,260 
360,000 

246, 4.50, 000 
42, 000, 000 

W«mj1, 

Hcoun!»l. 

J'ouiuIh. H-2,\  000 

195,300 
480, 000 
105,270 

20, 735 

'.♦0,  (XX) 

2, 1(M).(HX) 81,800 

2, 4  IM,  (/;0 1 9,  .500 265, 000 

906,  7.50 
175,  (,(X) 116.(X)0 

670, 000 
220,  400 
414,000 .53:',,  600 

315,425 

2, 880,  0<J0 371,200 

742,  .500 

1,3.59,4.50 1,767,000 

5,913,f;00 4,  .5.50,  000 

2, 437,  .500 
1,848,000 
2,  53.5,  000 
1,142,400 
1,9.50,000 

1,868,750 420, 750 

742,  .500 
1,.5(;0,000 

1,235,000 
11,322,000 

9,184,000 
2,873,000 

6, 50f),  000 
1,447,876 
4, 6.57,  .500 
1,192,800 

5,644,000 
1,428,000 
4, 6.50, 000 

3,770,000 115,200 

96, 226, 406 
28,140,000 

287,  460,  OO-J 

124, 366,  405 
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Ranije  of  jrrices  of  wool  in  Boston,  ynonthly,  1890- 1903 A* 

[Cents  per  pound.] 

Date. 

1899. 
January   
Fobiiuiry   

March  .".   April   
May   
June   
July    
August   
September   
October   
November   
December   

1900. 
January   
February    
March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

1901. 
January   
February    

March  .'.   April   
May   
June   
July   
August   
September   
October   
November   
December   

1902. 
January   
February    
March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

1903. 
January   
February    
March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

Ohio 
fine. 

unwashed. 

Low. High. 

19 
18 
18 

184 

16 
17 

17 18 
18 19 
19 

19 
20 

23 
21 

23 

22 24 24 24 

24 25 
25 26 

25 
26 

25 
25 

22 
23 

21 
22 20 
21 19 
20 

19 
19 19 19 

18 
19 

18 19 
18 19 

18 
18 

17 

18 
ICJ 

17 

Ifii 

18 17 18 

17 
17 17^ 

18 
18 

18 
18 

184 
184 184 
18i 

184 

19 
19 

19 

194 

194 

20 20 20 194 194 
194 194 

19 

194 

19 
20 

20 
20 

20 21 

214 214 
214 

214 

214 

22 23 23 

22 
23 

22 23 

22 
23 

20 
22 20 
22 21 
24 23 
24 23 
25 24 25 

24 25 
24 

25 

24 25 

Ind lana 

quarter- 

blood, 

unwashed. 

Low. 
High. 

20 
21 

21 21 
20 21 21 

22 22 23 22 
23 23 
23 

22 23 
23 

24 24 
24 

25 
26 

27 28 

28 29 28 
29 

27 
28 

26 27 
25 26 

25 25 
24 25 23 24 
23 

24 23 24 
23 24 

23 
24 

23 

234 

23 24 

224 

23 

22 

224 

20 
21 

194 20 

20 

20 

20 20 
204 

204 

20 
20 

20 

214 

214 

22 

22 
22 

22 
22 

214 

22 

214 214 

204 
204 

204 

21 
21 22 22 23 

22 23 23 
23 23 
23 

24 24 234 

24 
24 25 

22 24 

22 

234 

22 

234 

22 
25 

23 25 
24 

25 
24 25 
24 25 24 

25 
24 25 

Ohio 

XX. 

washed. 

Low. High. 

27 27 

264 

27 

254 

26 
26 

264 

27 

274 

274 

28 29 

32 
31 32 
32 32 

32 

33 
83 37 

37 38 

37 

38 

37 

37 
34 36 
32 

34 
31 32 

29 
31 29 29 

28 
29 

274 

28 

27 

274 

27 28 
28 

28 

27 

28 

27 27 

26 

27 

264 264 

26 

26 

26 

264 

264 

27 

27 27 
26 27 
26 

26 

26 

27 

264 

27 

27 

27 27 

27 

27 27 
27 27 
27 

27 27 

274 

27 28 
28 

28 29 29 

30 30 29 

31 
32 32 

32 

324 

31 

33 

31 

32 

31 

32 
30 32 
31 34 
33 34 

33 35 

34 

35 

34 

35 

34 35 
34 

35 

Ohio,  No.  1, 
washed. 

Low. 
High. 

:9 

29 

L  > 

29 

284 

29 29 
29 

29 29 

2^J 

30 
31 33 
33 

31 

34 

34 
35 

35i 
354 

37 
37 39 

38 

39 
38 

38 

35 37 
35 

35 

34 

35 
32 33 
31 32 
30 

31 
30 

30 
28 29 

28 

29 

28 

28 
28 

29 274 

28 

26 27 

26 

27 

25 

26 

25 

26 

26 

26 
264 264 

26 

264 

25 

26 
26 

264 

26 

27 

27 27 
27 

27 

264 

27 

264 264 

26 26 

26 

26 
26 

27 
28 29 
29 30 

30 30 
30 31 

31 31 
31 

32 
31 

33 
31 

32 
30 

31 

29 

31 
30 33 

32 

33 

32 

33 

32 

33 

32 34 
33 

34 
33 34 

Ohio Delaine, 

washed. 

Low. 
High. 

28 

29 

28 

284 

27 

28 
28 28 
28 

29 
29 

31 
82 34 
34 

35 
35 

35 

35 

36 
36 40 
40 

40 

38 40 
38 

38 
35 

374 

35 35 
33 

35 
32 33 

31 

32 

29 

31 
29 29 

274 

28 
28 

30 

29 29 

29 30 
28 

30 
29 

30 

28 

30 
28 

30 
28 29 
28 

30 

28 

30 
28 

284 

28 

28 

274 

29 
28 

29 

28 29 
28 29 
28 29 
28 

284 

28 

284 

28 29 

28 

31 
30 33 

314 

32 

314 

32 

314 

33 
33 

35 
34 35 
34 35 

334 

34 

334 

34 

334 

35 
84 37 
36 

37 
36 37 
36 

37 
36 37 

35 

37 

35 

36 

Michigan 

X,  washed. 

Low.  High. 

21 

21 
20 
21 
21 
22 
23 
24 
25 

25 

26 

29 

29 

28 
24 
24 
24 

23 
23 

22 
22 

214 

22 
22 

22 

21 
21 
21 
20 
20 

21 

204 

21 
20 
21 
21 

21 
21 

21 

204 

21 
22 

22 

22 

23 
23 

24 
26 

27 
27 

26 

26 
26 

25 

b21 214 

21 
21 

21 

21 

o  Furnished  by  Commercial  Bulletin,  Boston. 
bSince  June  12  the  standard  quotation  has  been  Michigan  fine  unwashed. 
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Jiange  of  pricen  of  viool  iu  IioH(<nt,  vwidhly,  W.i'.)- 190.3 — (^ont  inii<(|. 

[CCIltH  JUT  JXIIIIHI.) 

Date. 

1899. 
Jaminry   
Fcbnmry   
March   
April   
Mny   
Juno   
July   
Aupiist   
September   
October   
November   
December   

1900. 
January    
February    
March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

1901. 
January   
February    
March   
April   
Mfty   
June   
July   
August   
September   
October   
November   
December   

1902. 
January   
February    
March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

1903. 

January   ■. .. 
February    
March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

l-'nic  scliM't 

(•(I  'JVrri- 
t<»ry,  Htnnle 
H(r<)urc(l. 

Low.  High, 

45 

44 42 

4.5 
45 48 53 55 

56 
62 
63 
72 

73 
G8 

65 63 

60 
55 
53 
52 
50 
50 
50 49 

50 48 
43 

45 
45 45 A6 

47 49 
49 49 

49 

49 

54 50 
50 
50 
48 

50 55 

65 
55 55 

58 
56 
55 
54 

54 52 
52 
53 

5-1 5.5 
.55 

63 63 

46 

45 

45 45 

47 

62 
58 

58 

63 63 

72 
75 
74 
70 67 

65 62 60 

55 53 

52 
50 

52 50 

50 

50 

45 
47 

47 47 
48 
50 

50 
50 

50 
60 

55 
55 

55 

52 52 
52 
55 

67 67 

67 
68 59 

60 
68 66 
65 
55 
65 

5.5 

.56 

66 

66 

66 

55 

Fine  medl- 
\\m  Terri- 

tory, cloth- ingscoured. 

Low.  High. 

40 

40 

38 

40 
40 

43 

48 50 
61 

54 56 60 

60 

68 66 63 

61 60 46 

46 
45 
45 
45 

45 

39 
38 

35 

38 
40 
40 

42 

43 

44 42 43 

43 

44 

46 
45 

44 
42 
42 
45 

47 

49 
49 
49 
50 

64 
,52 52 

52 

50 
50 

52 
.52 

52 52 

51 51 

42 40 
40 

40 

42 47 
51 
52 

55 
55 62 62 

62 60 

57 55 
53 

51 50 48 

47 
45 
47 
46 

43 

39 
38 40 
40 

42 

43 

44 

44 
44 
44 

44 

47 
47 

46 

44 
45 
44 

47 
49 

49 

49 

50 
60 

58 66 

61 

53 
53 

.'■)3 

63 

63 

.53 

53 

.53 

52 

Texas,  12 moi 

ths. 

Hcourcd. 

Low. 
High. 

44 

42 42 43 
40 

42 
41 42 
43 

46 

47 

.50 

51 

55 

63 55 
64 

56 

66 

58 59 

63 
63 

65 
63 

65 

60 62 
68 

60 

67 

68 

66 57 

63 

55 
52 53 

52 

.52 

50 

52 60 

50 
60 

50 

48 

50 

48 48 
47 

50 

43 

45 
43 47 
45 47 
45 47 
47 50 
48 

50 
50 

50 

60 50 48 

50 48 

50 

48 

50 

48 

65 
52 

55 

62 

53 

48 

52 

50 

55 

52 

57 

55 

57 

55 

57 

55 

57 

55 

60 
67 60 

67 60 
65 68 

55 

57 
55 57 
53 57 

.53 
57 

65 

67 
65 

57 

.55 
57 

65 

67 

55 

56 

.55 
.56 

Fine  free 

fall,  TcxaH 

or  (Califor- nia Hcou  red, 

IjOw.  High, 

38 

37 
36 

36 
36 
36 
36 
40 
40 
40 
40 
40 

40 
40 

40 
40 
38 
38 

38 
40 
40 
40 

44 

46 
46 

45 
45 
45 

45 
45 

46 
46 
46 
46 

45 
44 

3.} 

33 

32 
33 
37 
41 

45 
45 
46 

46 
52 

62 
55 

52 
60 
48 
48 
46 

42 
42 
40 

40 
40 
40 

40 
40 
38 

37 

37 
37 
40 
40 

40 
40 

42 
42 

42 
46 
45 
42 
40 

40 
40 

40 
40 
45 
48 
48 

48 
48 

46 
46 
46 

48 
48 
48 

48 
48 

48 

46 

Pulled,  A 
HUpcr, 

hcoiired. 

Low.  High 

40 

40 
40 
40 
41 

42 
44 
45 
46 

47 

48 

53 
55 

55 
50 

50 
47 
47 
46 
45 
45 

42 

43 

45 
42 
40 

38 
38 

35 

35 

37 
38 
38 
38 

38 
38 

38 
38 
38 
38 

38 

38 

38 

42 

40 
40 

40 

44 

44 
43 

42 
40 
40 

42 
43 

45 
44 

44 
44 
43 

41 

42 

40 

42 

44 
45 
47 

47 
48 
48 

52 
57 

45 
45 

42 

40 

38 
39 

40 

40 
40 

40 
40 

40 

42 

42 

42 
42 

41 

42 
45 

45 

45 
45 

44 

46 

46 

46 

45 
44 

45 
46 

47 

47 

47 
47 

47 

45 

Pulled,  B HUIKT, 

Hcoured. 

Low.  High. 

32 

32 

30 

31 
33 

34 

36 
36 
37 
40 

43 

50 

48 

48 

46 
40 

40 

40 
39 

37 

36 

36 
37 
37 

37 
35 

34 
33 
31 
30 

31 
33 
33 
32 

32 

34 

31 

36 

35 

33 

33 

34 

36 

39 
37 

37 
37 
40 
40 
40 

39 

39 

39 
40 
40 

43 

42 

42 

40 

40 
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yVholeMile  jrrices  of  wool  per  pound  in  Leadiny  cities  of  the  United  JStatex,  ISOih-lOOS. 

Date. 

January... 
February. . 
March   
April   
May     -  ... 
Ji'n      
July   
August   
September 
October  . .. 
November. 
December . 

January... 
February  . 
March   

April   
May   
June   
July   
August   
September 
October . . . 
November 
December. 

January... 
February  . 
March   

April   
May   
June   
July   
August   
September 
October . . . 
November 
December. 

January  . . 
February.. 
March   
April   
May   
June   
July   
August   
September 
October  . . . 
November. 
December. 

18y9. 

1900. 

January   i. 
February    
March   
April   
May   
June   
July    
August   
September   
October   
November   
December   

1901. 

1902. 

1903. 

Boston. 

XX  Ohio, 

washed. 

Low.      High 

Cent^. 
27 

264 

254 

26 

27 

27i 

29 

31 32 
32 33 

87 

37 
37 

34 
32 

31 

29 29 
28 

27i 

27 

27 
28 

27 

27 26 

264 

26 26 

264 

27 

26 
26 
26 

264 

27 
27 
27 
27 27 
27 
27 

28 
29 
30 29 

32 

32 

31 
31 31 
30 
31 

33 33 

34 
34 34 
34 

Cents. 
27 

27 26 

264 
274 

28 

32 
32 
32 33 

37 
38 

38 
37 36 

34 
32 31 29 
29 

28 

27i 

28 28 

28 
27 27 
26 
26 
264 

27 

27 
27 
26 27 

27 

27 
27 

27 27 

27 
27^ 28 
28 

29 

30 
31 
32 

New  York. Philadelphia.    St.  Louis. 

XX  Ohio. 

Low. 

Cents. 
28 
28 
28 
28 
28 

28 
28 

30 
30 
30 

32 
36 

36 
36 
36 
36 
34 
34 
28 
28 
28 
28 
28 
28 

High. 

264 

26 

254 254 
254 
254 
254 

254 

254 
254 
254 

254 

26 
26 
26 

26J 
26J 

261 
261 

26J 

261 

"'is' 30 

31 
31 
31 
31 
30 
30 
30 

31 

28 
28 
28 
28 

Cents. 29 
29 
29 
29 

2^> 

29 
29 

32 
32 
33 
36 
39 

39 

39 
39 
37 

37 
36 
36 
30 
30 

30 
30 
30 

27 

264 

26 
26 

254 
254 
254 254 

254 
254 

25 
25 

27 

27 
27 

274 
274 
274 
274 274 

274 

"29' 

32 

32 
32 
32 
32 

33 

31 
31 
33 
32 

32 
32 
32 

XX  Ohio, 

wastted. 
Ut'M  tub- 
was  i  led. 

Low. High. 

Cent.-!. 
27 

264 
264 

26 

254 

27 

284 

20 

31 

324 

Cent«. 

28 

27 
27 

27 

26  J 

28 

30 

31 
32 

334 

33 

35 

3-1 

36 

36 37 
36 37 

36 

37 

34 35 
33 34 
30 

32 
29 

32 

29 30 
28 

30 
28 

29 
27 28 
27 

28 
27 28 
27 

28 
26 

27 
25 27 
25 27 
25 27 

25 

26 
26 27 
26 

27 

26 27 

26 27 

26 

27 
26 

27 
26 

27 
26 27 
26 

27 
26 

27 
26 27 

264 
274 

274 

28 

27 

29 
27 29 
29 30 

31 32 

31 32 
31 

32 

31 32 
31 

32 
31 32 
30 

31 
32 

33 

32 

33 

32 

33 
33 

34 
33 34 
33 

34 

Low. 

CentH. 
26 
26 

254 

26 
26 
27 
26 

264 
264 

28 

29 

34 
29 
35 
33 

33 
33 

28 
28 
29 

29 

29 

29 
29 

24 
24 

24 

24 

24 
24 

24 

254 

26 
26 

274 

28 

High. 

Cents. 

26 

26 
26 

26 

264 

27 

264 

27 

27* 
284 

32 
35 
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II()(iS. 

Number  an(lj<inii  txilucH  <>J  lii'iji^,  l^HO  lo  J!J04,  tvilh  txporlH. 

Year, 

1880 
1881 
1S82 
188;? 
18M 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 

On  farms,  January  1. 

NiiinbiT. 

34. 
36, 
44, 
43, 

44, 
45, 

46, 
44, 

44, 60, 

61, 
50, 
52, 
46, 

45, 

44, 
42, 
40, 

39, 

38, 37, 

66, 48, 46, 

47, 

034, 
247, 
122, 

270. 
200, 

112, 
092, 
612, 

316, 
301, 
1)02, 

625, 
398, 
094, 
206, 
165, 

842, 
600, 

759, 
651, 
079, 
982, 
698, 

922, 009, 

100 

6.S3 2(K) 

086 
893 

(557 
013 
83(5 
.525 
592 

780 
106 
019 
807 
498 
716 
759 
276 

993 
631 
356 
142 
890 

624 
367 

Vuluo 

$145,781,515 
170,535,435 
263,543,195 
291,951,221 
246,301, 139 
226,401,683 
196,569,894 
200, 013,  291 
220,811,082 
291,307,193 
213,418,336 
210, 193,923 
241,031,415 
295,426,  192 
270,384,626 
219,501,267 
186, 529, 745 
166, 272, 770 
174,351,409 
170,109,713 
185, 472, 321 
353,012,143 
3 12, 120, 780 
364, 973,  688 
289, 224, 627 

Avcrajfo 

farm 
value. 

S^l.  28 

4.70 
5. 97 
i;.  75 

5. 57 
5.  02 

4.26 
4.48 4.98 
6.79 
4.72 

4.15 
4.60 
6.41 

5.  98 
97 
35 
10 
39 

40 5. 00 

6. 20 

7.03 7.78 

6.15 

Exports  for  year  ended  June  30. 

Nwiiihcr. 

83,431 

77, 456 3(),  ;{68 
16, 129 

46. 382 f)5, 025 

74,187 
75. 383 
23, 755 
45, 128 
91,148 
95, 65 1 
31,963 
27, 375 

1,5.53 
7,  130 21,049 

28,751 
14,411 

33,031 61,180 
22,318 

8, 368 
4,031 

Value, 

8121 

572 

509 
272 
627 

579 
674 

.561 

193 3.')6 

909 

1,146 
361 397 
14 
72 

227 

295 
110 227 

391 238 

88 

40 

,080 
,  i:w ,651 

,516 

,4Wj ,183 
,  297 ,  753 

,017 

,764 
,012 

,630 

,081 
,162 
,  753 
,  42 ! 

,  297 
,  998 

,487 

,241 
,813 ,  465 
,330 

,923 

A  v«;raj,'e 

price. 

?.5.0.'i 

7.39 
11.01 
16.90 
13.53 

10.  53 
9. 09 7.  49 
8.13 
7.91 

9.97 11.99 
11.39 

M..51 
9.50 

10.  IG 

10.80 
10.30 
7.67 
6.88 

7.71 
10.68 10.56 
10.15 

Number,  average  price,  and  far tn  value  of  Jivgs  in  Ihe  United  IStaten  on  January  1,  1004' 

Hog.s.                        1 

States  and  Terri- tories. 

Hog.s. 

Slates  and  Terri- 
tories. Number. Aver- 

age 
farm 

price, 
Jan.  1. 

Farm value. Number. 

Aver- 

age 
farm price, 

Jan.  1. 

Farm 
value. 

Maine   65, 355 
49, 723 
89. 510 
70, 510 
12,203 
46,601 

682,  437 
154,069 

1,000,082 
44,681 

293, 257 
759, 567 

1,047,669 
651,870 

1,411,032 
387,617 

1,013,816 
1,045,942 

649,  372 
2,404,808 
1,074,214 
1, 053,  663 
312,713 
9-18,  .509 

2, 7'2S,  .5:^.5 979,199 

Dollars. 
8.76 

10.40 
9.06 

9.46 
13.08 
11.92 

9.52 
11.35 
9.03 
8.20 
7.  65 6.00 
4.84 
6.64 

6.25 
3.48 
4.34 
4.99 
4.93 
5.19 

4.08 4.79 
6.40 

4.27 
6.  25 
7.34 

Dollars. 

572, 510 
517,119 
810, 961 
667, 025 
159,615 
554,  292 

6,  496,  800 
1,718,683  i 

9,030,740  1 366,384  1 

2,243,416  , 

3, 797,  835 
5, 070,  718 
3,  676, 547 
7,407,918 
1,348,907  ! 

4,399,961  ' 5,219,251 
3,201,401 
12,480,951  , 
4, 382. 793  I 

5,047,046 
1,707,413 
4,050,13:1 
17,a53,314  1 
7,187,321 

Indiana   
2,  &58, 051 
3,710,020 
1,670,016 
1,219,770 
7,364,268 
3, 142,  002 
1, 856,  935 
2,860,242 820,416 

184, 173 
61,850 

15, 823 
74.  382 22,  238 

18,  368 
56,818 
14,  .300 

116.023 

179,513 
274, 421 
626,  6.50 
491,429 

701,805 

Dollars. 
6.17 

6.82 7.76 7.16 

6.39 
5.30 
6.53 
6.43 
6.73 
7.79 

9.06 7.96 
7.56 
7.90 

7.  29 8.20 
7.79 
6.37 

7.98 
5.  75 (5.  55 
6.84 
4.71 

Dollars. 
16  400  175 

New  Hampshire. 
Vermont   

Illinois   25,  302, 336 

12, 959,  324 

8,  733,  553 47,  057,  673 

Wisconsin   
Minnesota   
Iowa   

Mas.sachusetts  ... 
Rhode  I.sland   
Connecticut   Mi.-;souri   

16,6.">2,  611 New  York   
New  Jersey   
Penn.^ylvania   
Delaware   
Maryland   
Virginia   

Kan.-as   
Nebraska   
South  Dakota   
North  Dakota  ... 
Moniana   

Wyoming   
Colorado   
New  Mexico   
Arizona   

12, 125,  786 
18,391,356 

5,621,400 
1,434,708 

496,941 
r'5  ft5i 

North  Carolina  .. 
South  Carolina... 
Geor{?ia   

502,328 
175,  (580 

13;;  ̂ iOS 
Florida   Utah    

465  908 

Alabama   Nevada   
Idaho    
Washington   
Oregon   

ill  397 

Mississippi   
Louisiana   
Texas   

739, 067 
1,432,514 

1  577  9'>1 
Arkansas   
Tenne.ssee   
West  Virginia   
Kentucky   
Ohio      

(California   
Oklahoma     
Indian  Territory. 

United  Stn tea 

3, 449,  558 
2, 869, 946 
3,3a5,602 

47,009,367 6.15 289,224,027 

Michigan   

3    A1903- 
43 
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Wltolcsale  prices  of  live  hor/s  per  100  pounds  in  leading  cities  of  the  United  tStates, 
jsyu-wos. 

Ciucinnatl. St.  Louis. 

Chicago. Oiiui 
Date. I'acking,  fair 

lo  good. 
Mixed  packers. 

ha. 

Low. 

83.45 3.55 
3.60 
3.70 
3.65 

3. 65 
3.80 
4.35 

4. 25 
4.15 

3.75 
3.75 

4.45 
4.85 
4.95 

6.25 
6.15 
5.00 

5.25 
6.25 
6.40 
4.45 
4.45 4.60 

4.95 
5.20 5.60 

5.65 
5.60 
6.75 
6.70 
6.85 
6.75 
5.70 

6.35 
5.80 

6.00 
6.05 
6.20 
6.75 
6.  65 
6.70 
7.25 
6.40 
6.90 
6.50 
5.85 

6.05 

6.25 6.70 

7.05 
6.70 
6.75 
5.70 
6.15 
6.40 
6.80 
5.10 
4.15 
4.25 

High. Lo^v. High. Low. 
High. 

84.05 

4.05 

4.00 

4.15 
4.05 4.00 
4.70 

5.00 

4.90 4.90 

4.35 

4.45 
4.92i 

5.10 6.  62  J 

5.85 

b.bll 
6.42i 

5.65 

5.67J 

6.70 

6.65 5.10 

5.45 

5.  47  i 

5.65 
6.20 

6.25 

6.97i 

6.30 

6.35 
6.60 
7.40 
7.10 

6.30 
6.70 

6.85 6.85 7.00 
7.50 
7.50 
7.95 
8.75 
7.95 
8.20 

7.90 

6.9') 

6.85 

7.00 
7.65 
7.85 
7.65 

7.15 6.35 
6.20 

6.15 
6.45 6.50 
5.50 

4.90 

Low. High. 

1899. 
January    

83. 95 4.05 

3.95 4.00 

3.92 4.00 

4.65 
4.85 
4.80 
4.75 
4.20 
4.40 

4.80 
6.05 
6.25 
6.85 
6.45 6.30 
5.55 
5.40 
5.60 

6.30 
5.00 

5.15 

6.40 
.  6.75 
6.05 
6.20 
5.95 
6.20 

6.20 6.80 

7.20 6.95 
5.70 
6.40 

6.50 
6.50 
6.95 
7.30 
7.25 
7.70 
8.00 
7.70 
7.80 7.70 

6.60 
6.65 

6.95 
7.30 
7.75 
7.45 
6.85 

6.25 
5.90 

6.05 
6.35 
6.20 
5.35 4.95 

83.40 3.55 
3.55 
3.65 
3.60 
3.60 
3.75 4.65 

4.45 
4.10 

3.75 
3.80 

4.40 
4.75 
4.85 
5.45 

6.20 
6.00 
5.30 

5.25 
5.35 
4.75 
4.70 
4.75 

4.90 

6.05 
5.25 
6.60 
5.50 
6.70 

6.80 
6.75 

6.60 
6.90 
6.45 6.00 

6.10 
6.85 5.80 
6.80 
6.70 
6.95 
7.50 
6.70 
7.30 
6.40 

6.05 
5.95 

6.15 
6.60 

6.95 
6.50 
6.80 
5.50 
6.30 
5.20 
6.65 
5.30 4.60 

4.20 

83.  W 
4.00 3.97i 
4. 12i 

3.95 
3.90 4.60 
4.85 
4.75 

4.  65 
4.20 
4.47i 

4.75 
6.05 

6.45 6.75 
6.50 

6.35 
6.50 

5.50 6.60 
6.40 
5.00 
4.95 

5.30 5.45 
6.10 

6.15 6.90 

6.25 6.20 

6.60 
7.10 
7.00 

6.10 
6.50 

6.90 
6.50 

6.  92 -i 
7.50 
7.60 
7.95 

8.15 

8.12^ 

8.20 
7.90 
6.90 
6.70 

6.95 
7.30 
7.60 
7.40 
7.05 6.20 

6.95 5.90 

6.20 
6.25 
5.50 
4.85 

83.  30 3,45 
3.50 
3.50 

3.45 
3.45 
3.55 
3.85 
3.90 
3.80 

3.  55 

3.55. 

3.70 3.70 4.00 

4.25 4.00 

4.10 
4.25 
3.60 

3.50 
3.35 

3.40 4.00 

4.25 
5.10 
4.90 
4.40 

4.15 
4.25 

3.00 3.00 
3.00 

4.25 
3.75 4.00 

4.40 4.40 

4.75 
5.40 
5.40 
5.65 5.70 

5.30 
6.60 4.50 

4.60 4.60 

6.00 6.30 

6.00 6.30 5.10 

5.25 4.60 

4.50 
4.85 
4.00 

3.75 

3.80 

8i.  30 3.30 3.40 

3.60 
3.45 

3. 25 

3.67i 

4.10 

4.10 

3.95 
3.60 
3.70 

4.15 

4.40 
.      4.50 

6.00 4.50 
4.57i 

4.76 
4.75 

4.90 
4.25 
4.30 
4.55 

4.90 

6.10 
6.17^ 

5.60 

6.00 
6.50 5.25 
5.05 
6.85 5.60 
4.45 

5.40 

6.40 6.25 6.50 

6.20 6.60 
6.70 
6.85 

6.60 
7.05 
6.40 
6.95 
6.76 

6.00 
6.35 
6.75 6.60 

5.60 5.50 
4.90 

4.92i 

6.05 
4.80 
4.10 
4.15 

$3.75 Febrimry   
3.77 

March   

3.75J 

April   3.85 
Mav   3.80 
June   3.75 
July   

4.42 

August   

4.70i 

Sepleaiber   
4.52 

October   

4.  57i 

Novcuibcr   

4. 12i 

Deccjubcr   

4. 20i 

1900. 

January    

4.  72i 

February    
4.90 

March   

5. 17i 

April   

b.  G2i 

May   
5.40 

June   6.25 

July    6.25 
August   

6.25 

September   
6.35 

October   5.25 

Is'in'cniber   

4.  97i 

December   5.00 

1901. 
January   6.35 

February    

5.42i 

March   6.00 
April   6.  10 
May   

5.824 

June   

6.074 

July   

6.024 

August   
6.45 

Se|)f  ember   6.90 

October   6.85 
November   6.15 
December   

6.80 

1902. 
January   

6.70 

February    6.45 
March    6.75 
April   7.30 
May   7.85 
J  unc   7.75 
July   8.05 

August   7.65 
September   7.75 October   

7.45 November   6.55 
December   

6.60 

1903. 
J  anuary   

6.85 

February    7.20 
March   7.55 
April   7.40 
May   

6.90 

June   
6.20 

July   
6.65 

August   
6.80 

Septem  ber   6.00 
October   

6.85 

November   5.25 
December   

4.70 
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Moiilli 

JnnuRry... 
I'Vbniaiy  . 

Miirclj  .". .. April   
May   
Juiic   
July   
August   
Si>pU'inbcr 
Oclohcr... 
Novcmhcr 
Doocinhcr. 

Yearly  nvrnigc 

Mnnlhhi  (IK  I'dfjc  jtriccM  of  lire  hof/s  in  Cliicdf/o.  'i 

[lu  UullaiM  ]>er  1(H)  iH>uiidH.] 

iwrj 221 

<»7i 

'10 

If) 

ac; 
•18J 

12i 

5.011 

IHU'J. 

45 

97  i 

55 
(y>i 

U) 

(VJJ 

(K) 

05 

00 37  i 

70 
12i 

G.49 

1894. 

5. 27i 
5.07i 

4.7"21 
4.  97i 
4.87i 

4.75 5.30 

5.35 
5.  82  i 5. 12i 

4.  32i 4.2U 

4. 99§ 

1896. 

4.25 

4.  l'2i 
4.  57  i 4.9li 
4.  Mi 

4.(15 5.10 
4.  (12  i 

4.10 

3.  85 3.  52  i 3.47i 

4.31 

1890. 

3.90 
3.  97  i 

3.90 

3.  CO 
3.  27  i 

;!.]5 

3. 10 
3.10 2.  97  J 

3.10 
3.30 3.  25 
3.38i 

1897. 

3.;W) 
3.  42i 

.3.  80 
3.87; 

3.  r.5 

3.  37  i 
3.  52  i 

4.00 
4.12i 

3.80 
3.47i 

3.a5 
3. 64  J 

1898. 

3.  fi7i 

3.  93i 3.91i 

3.87i 

4.25 
4.()2i 
3.88* 

3.K2J 3.77i 
3.  02 i 
3.47i 

3.42' 

3.80i 

185)9. 

H.C7i 

3.75 
3.  75 

3.  82: 

3.  75 

3.  72i 

4.  r2i 

4.42i 

4.40 
4.  35 

3.  95 
4.00 
3.971 

1900. 

4.f)3| 
4.  82i 5.07i 
5.47i 

5.Z'}i 

5.  I3J 

5.  20 

.5.  lOJ 

5. 27  i 4.  92i 

4.  73 J 

4.  75 6.  02J 

1901.  1902. 
f..l3J 
5.  371 

5.70 5. 90 

5.  75 
5.  92  i 

5.  85 

0.  05 0.  00 

G.27i 

5.  G.J 
6.00 

0.20 0.00 

0.  .321 

0.  921 

C.  95 
7.30 

7.021 

7.0^21 7.50 

0.  90' 

0.  3.') 

(5.25 

1903. 

6.40 

6.80 

7.181 7. 121 
0.  28| 

0.00 

5.  421 

5.  35 

5.  021 

6.  .521 
4.071 
4.471 

5. 85i,0, 78/al  6.90| 

aThis  table  exhibits  average  ca.sli  prices  of  live  liogs  for  the  past  twelve  years.  The  monthly  prices 
arc  the  moans  between  the  lowest  and  highest  prices  for  each  month,  and  the  yearly  prices  are  aver- 

ages of  the  monthly  averages. 

EGGS. 

Wholesale  prices  of  eggs  per  dozen  in  leading  cities  of  the  United  States,  1899-1903. 

Date. 

1899. 
January   

February   .'   March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

1900. 
January   
February    
March    
April   
May   
June   
July   
August   
September   
October   
November   
December   

1901. 

January   
February   
March   
April   
May   
Juno   
July   
August   
September   
October   
November   
December   

New 
York. 

Cincinnati. 

Chicago. 
St.  Louis. 

Average  best Fresh. Average  best 
fresh. fresh. 

Low. High. Low. High. Low. High. Low. High. 

Cents. Cents. Cents. CenUs. Cents. Cents. Cents. Cents. 17 

29 

14 22 

15 27 

134 

22 19 
35 

15 

24 

16 

35 

134 

22 124 

30 

101 

U 

Hi 

26 

10 

17 
124 

144 
101 

lU 

11 

13 10 

114 

13J 

16 

11 

12 

101 

13 

10| 
114 

Hi 154 

10 11 11 

13] 

10 

11 15 

164 

84 
94 

10 13 

9 

10 

15 18 
9 

114 

10 

12i 

9 12 18 
21 

114 

15 

11 

16 

11 

154 

20 

22 

15 

161 

15 

17 

14 

154 

21 

24 17 17 17 18 16 17 

21 24 17 

17 17 

20 

17 

17 

17 26 
15 

19 

13? 

20 

124 

174 

131 

19 

124 

14 

12 16 

104 

14 
12 

17 

94 

14 

10 

16 

81 

154 

12 

131 

94 

11 

lo: 

111 

8i 

11} 

124 
144 104 

11 

lOJ 
111 

94 

10 

13 
15 

104 

11 

10 

114 

8 

10 

13 17 9 

10 

101 114 

74 

94 

14 
18 

9 

12- 

Hi 

131 

94 

114 

121 

14 

111 

15 

13 

16 16 

194 

19 21 14 

10 

loi 171 

14 

164 

20 27 16 20 18 

23 

16 

184 

23 
29 18 22 

20 

26 18 23 

191 

27 

10 

20 17 23 

154 
184 

17 

211 

15 

17i 

14 

191 

144    174 
13 

174 

11 15 

lU 

17 

104'    13 

13i 

14 11 12 12 

12J 

104     12 

131 141 

11 

11 

101 

12i 

10 

101 

13 

144 
11 

11 

10 

12 

81 

10 

1> 
18 

9 10 

10 

13 

6 9 16 20 

9 

13 

121 141 

9 

lU 

18 22 

131 

17 

13 

17 

12 

164 

20 23 
17 

17 

161 

19 16 18 

•n 

29 
17 

23 19 

231 

18 

22 
23 

31 
23 

25 

23 

28 

22 

25 
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Wholesale  prices  of  e<jijs  per  dozen  in  leadintj  cities  of  the  United  tStales,  etc. — (Jonlinued. 

Date 

1902. 
January   
February   
March   
April   
May..,   
Juno   
July   
AugUht   
September   
October   
November   
December   

I90;i. 
January   
February   
March   
April   
May   
June   
July   
AugUhi   
Sej)Lember   ^. . . 
October   
November   
December   

New  York. 

Cinciniuiti. 

Chicago. 8t.  Louiu. 

Average  best FreBh. Average  beet 
fresh. fresh. 

Low. High. Low. High. Low. High. 

Cents. 

Low. 

Cents. 

High. 

Ce-nts. Vents. 
Centa. 

Cents. Ce7its. Cents. 
26 

34 

22 

30 18 28 

22 

26 27 
37 21 32 

23i 33i 

21 

32 15i 

30 

Vdk 

23 

13J 

26 .! 

13i 

26* 

15* 

18 

14 

15 14 

16 

13i 

164 

16 

17i 

14 15 

Hi 

151 

13i 

15 
17 

20 

14 

14.1 

lU 

17 13 

15* 

18 

20^ 

14 

Hi 

17 18 

Hi 

144 

18 
21 14 

16 

16 

18 

13 

16 

20 

24 

16i 

18.i 

17 
20  .i 15 20 

21 25 

18 

21 

20 

22 17 

184 

22 26 

19 

23 

2U 

21 

19c 

224 

24 

29 

21 

23 20 

25 

20.1 

224 

21 

28 20 26 

21 

26i 
17i 

224 

16 

25 

12 

20 

14 

20 

12i 

18 Hi 

21 
12 

16i 

12! 

20 

11 

164 

15 

17^ 

12 

14 

\2i 15i 

11 

H4 

16 
19 

13^ 

14 

13 

16 

121 

14 
17  i 

19i 

13.i 

14 

12.1 

15i 
12i 

15 I8i 

23 

12 14 11 

16 

11 

124 

15i 

26 

12.i 
18 10 19 14 

19 

19 28 

18 

19 

16 

20 

18i 

19 

21 
33 

19 

22 

17 23 

19 

214 

22 

45 

20 28 

18 

28 

2U 

26 

28 

45 

20 26 

22 30 24 

284 

TRANSPORTATION  RATES. 

Average  Jrevjht  rates  on  grain,  in  ccntd,  from  JSt.  Louis  to  Liverpool,  via  river  to  New  Orleans, 
and  via  rail  to  New  York. 

To  New  Orleans  by  river. On  wheat 
to  New York  by 

rail,  per  100 

pounds. 

To  Liverpool. 

Year. On  grain in  sacks, 

per  100 
pounds. 

On  wheat in  bulk, 

per  bushel. 

Via  New 

Or  lean. s on  wheat, 

per  bushel. 

Via  New 
York  on wheat,  per 

bushel. 

1881   

20 
20 

m 
14 

15 16 

18.^ 
15 
17.93 
15.66 
16.28 
16.87 
17.54 
17.14 
13.00 
14.54 
10.83 
10.00 
10. 00 
10.00 
10.00 
10.00 
10.00 

6 
6i"2 

5i 61 

65 

6 

6i 

5.95 
6.58 

6.87i 

6.50 
6.55 
5.89 

5.95 
5.00 
4.88 
4.50 
4.50 a  4.  25 

«  4. 25 
«  4.  20 
«  5.  00 

32 

29  i 

33 
26 

22} 

29 

32^ 

29i 

28^ 
271 

29 

26.  62 
28.  50 24.  73 

23.  57 
23.00 

23.64 
22. 25 
21.  95 
19.38 
19.  33 

20.  66 
22.  25 

1882   

22| 
19/5 

Ht'^ 

15i 165 

15 

15* 

17^ 

Hi 

15J 

14 
14.71 
11.69 

13.50 12.89 

14. 24 12.33 

14.64 

9.48 8.53 
10.00 

23* 

188;?                         27 
1884   

21? 

1885   *.   

20i 

1886   24 
1887   

241 

18SS   
22.  95 

1889   24.  97 

1890   .*   21.48 
1891           23.  55 
1892   21 
1893                        

21.72 

189  i   18.71 
1895   18.  33 
1896   

19. 67^ 

1897   
20.33 

189S   20.  32 
1899   

17.88 

1900   18.41 
1901   14.03 

1902   
15.33 

1903   
16.02 

«  F.  o.  b.  New  Orleans. 
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Live  .stork  ttnil  drtsMtl  iinat.s,  ('hicut/o  to  Ani>  York  hij  mi/,  (inidt/c  rutin,  in  mity,  jh  r  lOO 

poaiuln. 

a> 

C 

5 
55 

35 36 
40 31 
31 

3;; 

22 
25 
23 

27 

1 n 
43 

31 29 :v2 

28 26 
30 32 

26 
80 

28 30 

JS 
CO 

cr. 61 

53 

50 

44 
43 
42 
40 

31 30 
30 
30 

1 
a 
a 
« 

o 
n 
60 
60 

60 

(H) 00 
60 
60 
60 
60 
60 
60 60 

A 

Dreasod 

Yt'iir. 

6 

28 
28 

28 

28 2.H 
28 
28 

«25 

28 
28 

28 
28 

n 

28 

20 
30 
30 
30 
30 

30 
25 

30 
30 
30 

30 

d 

UJ 

30 

30 

•M 

30 

30 
30 
30 
25 
30 
30 
30 

30 

1 
B 

•o 

a 
a 

o a 
00 
00 

W) 
00 
00 

60 

60 

(JO 

60 
60 
60 
00 

1 
I>rfKS«:(l hogs. hogH. 

Year. Id 
a 

H 

aS 

o 

.tfflj 

•S5 

a 

o  . 

o 
o 

l.SfiO   88 
56 
57 
64 51 

61 
62 

/  46 
47 

39 45 

*1892   

45 
45 

45 

45 

45 

45 
45 
40 
45 

42. 9 
41.2 
45 

46 
45 

45 

45 
45 

45 
45 
40 

-15 

42.9 
41.2 

45 

45 

IHHl   1893   

45 

1882   1894   

45 

18.-4:5   1895   
1896   

45 

lh«4   45 

188,")   
1897   

45 

1886   

53 
59 
46 
47 
39 
45 

48 

5"! 44 
45 
39 
45 

1898   

45 

1887   1899   

10 

1888   lyOO   

•15 

1889   1901   42.  9 
1890   1902   41.2 

1891   1903   45 

a  Rates  did  not  go  into  eftect  until  February  1,  1899;  until  that  time  the  1898  rates  governed. 

Meats,  packed, Cincinnati to  New  York  hij 

rail, 

averuf/e,  ralta,  in 

ccula, 

per  100  jmunils. 

Year. Jan. 

39 
35 

Feb. Mar. 
Apr. 

May. 
June. 

July. Aug. 
Sept. 

Oct. 
Nov. Dec. 

The 

year. 

1880   39 

85 21.  5 
30.5 
30.5 21.5 

26 
30.5 
28.5 
26 26 

24.3 26 

23.7 26 

26 
26 
26 26 

26 
26 

26 
26 

26 

39 
35 
24.3 

30.5 
23.3 
20 26 

30.5 
26.3 
26 26 
26 26 

26 26 
26 

26 26 

26 26 

26 
26 

26 
26 

31.5 
30. 5 
26 
29.  2 
17.6 
20.6 

26 
26 

26 
26 
26 
26 
26 
26 
26 20 

26 
26 
26 
26 
26 26 

26 26 

30. 5 30.  5 

26 

26 
17.5 

18.5 26 26 

20 
26 

20 
20 
20 26 

26 26 
26 
26 
26 

2() 20 

20 
26 20 

30.5 
25. 7 

26 
26 
18.4 

17.5 26 
26 
26 26 

26 
26 

25.7 
26 

26 
26 
26 
26 26 
26 
26 

26 
26 
26 

30.5 21.5 
20 
26 
23 
17.5 
26 
20 

19.9 20 
26 

26 21.5 

26 
26 

26 
26 
26 

26 

26 
26 

26 
26 
26 

30. 5 21.5 
26 
26 
26 
21.5 
26 
26 

17.3 

26 24.8 26 

21.5 26 

26 
26 
26 
26 
20 
26 

26 
26 
20 
20 

30.5 21.5 
20 
20 
26 

21.5 

26 

26 

15.  5 
26 
20 

26 21.5 26 
26 

26 
26 
26 

26 
26 
26 

26 
26 
20 

30. 5 

21.5 
20 
26 
26 

21.5 
26 
26 

18.8 
26 
20 
26 

21.5 

26 
26 
26 
26 
26 
26 

21.6 20 
20 

20 
20 

31. 5 
21.5 

26 26.7 20 

22.8 
26 
26 

21.5 
26 
20 

26 21.5 

26 

2(i 
26 

26 

26 

26 21.5 
26 

2(i 

2(> 

26 

35 

21.5 

30.5 

30.5 

26 
26 

27.7 

26 

23.0 20 

20 

26 
21.5 
26 

26 
20 
26 
20 
20 

21.5 

20 
26 
26 
26 

33. 41 

1S81   
26.73 

1882   
25.  &5 

1883 30. 5 
30.  5 
24.4 

26 30.5 28 
26 

26 20 

26 
21.5 

26 26 26 

26 26 

26 

26 

2(i 
26 
26 

27  83 

1884   

24  22 

1885   
21  10 

1886   
1887   

26.14 
27.12 

isas   
23. 1 1 

1889   
1890   

26 

23,89 

1891   

25  36 

1892   
23  70 

1893   
25  43 

1894   

26 

1895   26 
1890   

20 

1897   26 
1898   

26 

1899   

24.83 

1900   

26 

1901   

2<) 

1902   
1903   

26 

26 

Compressed  cotton  by  rail,  average  rates,  in  cents,  per  100  pounds. 

Year. 

1880. 
1881. 
1882. 
1883. 
1881. 
ISS.S. 
Is.m;. 
\hsl . 
1888. 
1889. 
1890. 
1891 . 

From     New      Or cans From 
Mem- II 

to- 

—  a 

phis  to— 

<A 

ii 

•a 

iA 

o 

a; 

o o 
§ 

>* 

a 

\^ 

c o 

O 

'A 

t 
55 

0/ I 
60 55 

55 
74 

79 

58 

53 54 64 
66 

71 

m 48 
61 51 

61 

60 60 
55 

63 52 

72 
77 

60 

65 

63 62 

&1 

59 

60 
N5 

63 
52 

66 

58 52 47 45 44 63 

58 

50 

45 

43 
42 

6:i 68 

50 
45 43 42 47 

52 

62 
47 45 

44 
50.6 ^.^  1 

55 
60 

50 

m 50.5 

55 

55 50 60 

50 

50.6 

55 

Year. 

1892 
1893 1894 

1895 
1896 1897 

1898 1899 I'.KK) 

1901 1902 1903 

From     New    Orl 
CilllS 

From 

Mem- 

to- 

—  n 

phis  to — 

i 

44 

fi ik • 
O % o o 

c 

V* 

"O 

a 

>^ 

a 

is 

5 

is 

Se 

o 

9} 

n 

<A 

ZJ 

o m 

Y, Pu, 

« 

y. 

cq 

66 

50 60 50 

50.5 

56 
55 

60 

50 

50 

47 

52 

51 

50 

50 W 50.5 55.6 
6:^ 48 

48 48 

50.5 
55.6 

55 

50 

50 50 
60.5 

55.6 

55 

50 50 50 

50 65 
55 50 60 

50 

47 

52 

62 

47 

47 47 48 

rcj 

65 

50 50 

50 60.5 

55.6 

55 

50 

60 50 

50.5 
55.6 

66 60 50 

50 

60.5 56.5 
56 60 60 m 60.6 

56.6 

a  The«c  lutcn  are  mainly  uhciI  for  Imying  purpo»»««. 
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Cum  and  wheat, average  rates  in  cents per  bushel, Chicago  to  New  York. 

Corn. 
Wheat. 

Yftti-. By  lake 
and  canal. « Hy  lake and  rail. By  all  rail. By  lake and  canal." 

By  lake and  rail. By  hU  rail. 

1875   11.34 
9.68 

13.  42 

10.  4.^ 12.  2 
14.43 

9.42 10.28 
11 
8.5 

8.01 11.2 
11.2 

10.26 
8.19 
7.32 
7.  53 

7.21 7.97 6.5 

6.4 

6.15 
6. 92 
4.41 

5.83 
4.72 
5.16 5.61 
5.78 

19.5 
14.12 
18.  03 
16.39 
14.  56 
17.48 
13.4 13.5 

15. 12 
12.  32 
12.  32 
14 14.7 

13.  54 12.6 
11.36 

14 
12.  96 
13.65 
12.  32 

10.29 
10.5 
11.43 

9  8 
10.08 
9.19 

9.21 
9.94 10.54 

12.09 10.19 

14.75 11.99 

13.13 15.8 

10.49 10.91 

11.63 
10 

9.0*2 

12 
12 

11.14 
8.97 

8.52 
8.57 

7.59 
8.48 7 
6.96 

6.61 

7.42 
4.91 

0.63 

6.1 6.54 
6.89 
6.37 

20.89 

1876   8.75 
9. 59 
8.83 10.49 

13.41 
7.77 
6.72 
8.03 
6.55 
6.3 

8.45 
8.5 
C.71 
0.  32 
6.93 
6.32 5.95 

7.18 
4.93 
4.50 

5.75 4.53 
3.81 '      6.08 

4.07 
4.61 
4.83 

4.85 

9.82 11.09 

9.96 
11.87 
13.13 
8.67 

7.23 
9.01 7 

6.54 
9.10 

9.5 7.05 
6.  92 

^      6. 76 

6.  95 

6.45 7.66 

5.11 
4.86 6.19 

5.  22 

i>AAb 

6  5.81 
6  4.49 
6  5.11 
6  5.26 
6  5.4 

16.12 
1877   

19. 5C 

1878   17.56 
1879   

17.74 

1880                 19.8 
1881   

14  4 

1882   
14.47 

1883   
16.2 

1884   13.2 
1885   13.2 
1886   15 
1887   15.75 

1888   14.5 
1880   

15 

1890  . .    .             
14.3 

1891   15 
1892   13.8 
1893   14.63 
1894   13.2 
1895   

11.89 

1896   12 
1897   

12.5 

1898        12 
1899   

11.6 

1900   9.96 
1901   

9.88 1902   
10.62 

1903   11.29 

a  Including  Buffalo  charges  and  tolls.  6  Exclusive  of  BufYalo  charges. 

Average  freight  rates,  in  cents  per  ton  per  mile. 

xi 
a 

0) 

o 

-0 

-d 

o 

•O 

Year. 

3 

Pi 

si 

< 

a 

<a 

a 
2 
S 

0 

o3     ■ 

a  a> 
■^  0 

^^ 
0 

Pi 

.1 
2  . 

o 
M 

as 

pi 

'S 

> 

g 

d 

■t-> 

Xi 

O 

Id 

a 
OCA 

O 

Xi 

2 

^-> 

ct 
o 
U 
a, 
O 
a 

a 

a  . 
OS  >. 

OS 

o 
2 

a 
o 

0  *
 

>, 0 
2 
< 

'0 

0 

03 

O 

V 

Pk 

0 
o 

.p-4 

0 

Xi 

'A 

«*« 

f 

"B 

2 

"3 

A 

1 
P^ m 

'A 

W ^ Ck o c o u O 

L> 

< 

1875.... 3.624 1.346 1.119 1.061 0.887 0.989 0.970 1.299 1.691 1.688 1.833 
1.649 

2.164 1.687 1.421 
1876.... 2.218 1.139 .929 .972 .722 .841 

.827 1.062 1.587 1.693 1.798 1.438 
2.211 1.63S 

1.217 
1877.... 1.  955 1.136 

.954 .898 .813 .954 
1.024 1.035 

1.719 1.563 1.949 1.361 2.135 1.382 
1.286 

1878.... 1.682 1.113 
.919 .960 

.724 .914 
.867 

.985 
1.616 1.539 1.762 1.354 

2.  236 1.635 1.296 

1879.... 1.299 1.100 .793 .779 .641 .823 .754 
.860 

1.523 1.  429 1.704 1.054 1.991 
1.628 

1.153 

1880.... 1.36 1.207 .879 .836 .760 .918 .866 1.543 1.209 1.749 1.206 1.594 1.232 
1881.... 1.26 1.038 .783 .805 .617 .857 .745 .892 1.522 1.220 1.702 1.241 2.i78 1.603 

1.188 

1882.... 1.17 1.064 .738 .749 .628 .874 .752 .753 
1.417 1.281 1.481 1.253 2.102 

1.349 1.102 
1883.... 1.19 1.197 .915 .786 .728 .881 .787 

.722 
1.433 1.170 

1.391 
1.128 1.913 

1.323 
1.205 

1884.... 1.09 1.093 
.834 .719 .652 .804 .673 

.672 

1.368 1.097 1.293 
1.008 1.557 1.344 1.136 

1885..., 1.06 .944 .688 .656 .553 .695 .677 .550 1.307 1.043 1.278 

l.OO'.t 

1.420 1.159 1.011 
1886.... 1.07 1.101 .765 .659 .639 .755 .692 .541 

1.157 1.071 1.168 .961 1.266 1.079 .999 
1887.... 1.13 1.107 .782 .687 .670 .730 

.717 .637 
1.087 1.012 1.089 

.946 
1.213 1.075 .984 

1888. . . . 1.116 1.099 .753 .716 .861 .723 .660 .541 
1.068 

.964 
1.020 .973 1.J70 1.049 1.001 

1889.... 1.015 1.030 .712 .644 .632 .685 .69 .638 
.839 

.971 
1.067 .525 

1.166 .998 .922 
1890.... .995 1.105 .730 .665 .644 .661 .69 

.561 .942 

.995 

.995 
.898 

1.138 

.972 .941 1891.... .991 1.089 .740 .636 .630 .656 .70 
.625 .934 

1.039 1.003 
.980 

1.131 
.968 .  895 1892.... .925 1.057 .699 

.614 .602 .647 .67 .518 .908 1.055 1.026 .973 1. 080 .948 .898 
1893.... .923 1.006 .701 .(>31 .599 .620 .68 

.511 .845 
1.039 

1.026 .  949 
1.033 .917 .878 

1894.... .895 .944 .733 .621 
.587 .006 .65 

.478 .839 .989 1.037 .974 
.970 

.876 .860 
1895.... .878 .969 .726 .604 .567 .565 

.64 
.426 

.808 1.084 
1.075 

.994 
.971 .831 

.839 

1896.... .864 .942 .  608 .606 .551 .  563 .66 
.425 .745 1.017 1.003 .925 

.957 
.806 .806 

1897.... .870 .918 .679 .610 .538 .  561 .60 
.419 

.671 .958 1.008 .891 
.962 

.791 

.798 

1898.... .844 .839 .606 .575 .530 
.521 .57 .369 

.695 .966 
.972 .866 

.950 

.743 
.753 

1899.... .771 .778 .586 .539 
.481 .469 .60 

.362 

.688 .996 .937 .800 1.016 
.727 .724 

1900.... .798 .824 .558 .588 .490 .504 
.58 .343 .650 .987 .930 

.794 
1.050 .762 

.729 
1901.... 8 .831 .575 .615 .489 .562 

.66 .388 .619 1.000 
.861 

,723 
1.042 .772 

.750 

1902.... 
(<>) .632 .664 .503 .590 .61 

.402 
.622 

1.034 
.840 .678 

.979 

.744 

.767 

"Leased  by  tlie  Boston  and  Maine  Railroad. 
6  Leased  by  the  New  York  Central  and  Hudson  River  Railroad. 
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079 

Avfunjf  r<tt(H^  in  ccniH  per  jxissenger  per  luilr. 

a 
a 

•0 

a 

pi 

o 

.2 

o 

'0 

c    . 

1^  b « 
a 
o i 

CJ 

V 

he  
United 

Vr«r. 
C4 

J2 
< 

0 .2 

Ss 

1 
iff 

< 

a 

"s^; 
*« 

IS 

03 

(3 S tn 
O 

'A 

M 
v, a 
g 

Pli 
3.  231 

.21 

o 
c .  08 

OX. 

1^^ 

IS 
2.  090 

o 
u 
o 
3 o 

2.  755 

Ph 

0 
o 

•a 

2.878 

I 
3.219 

< 

1876. . . . 1.910 2.  ISO 1.885 1.955 2.088 2.259 2.407 2.  882 2.687 2.  378 
1876.... 1.804 2.099   1.693 1.859 1.846 1.819 

1.830 
3.  322 2.804 2.  020 2.  805 2.614 2.  974 

3.018 

2.183 
1877.... 1.947 2.174    1.953 1.772 2. 182 2.1&5 2.192 

3.  786 2.  942 2.  772 2.  994 2.  798 3.140 3.107 2.458 

1878.... 1.969 2.217    1.978 2,158 2.  255 2.277 2.  2-58 3.738 3.122 2.  933 3.  029 
2.  795 

3.  220 3.315 
2.  673 

1879.... 1.888 2.137,  2.044 2.090 2. 221 2.  253 2.228 3.030 3.000 2.971 2.  908 
2.417 

3.444 2.484 
1880.... 1.885 2.  096 1.999 2.041 2.  135 2. 222 2.156 2.  969 2.614 2.  806 2.  80S 

2.  070 3.476 2.  442 
1881.... 1.820 1.970 1.862 2.010 1.988 2. 152 1.895 2.989 2.  ]()4 2.  6(i6 

2.  856 1.828 3.341 3.168 
2.446 

1882.... 1.715 1.993]  1.808 1.948 2.156 2.  249 2.024 2.  605 
2.  3K8 

2.  505 2.  579 1 .  951 3.300 2.700 2.  391 
1883.... 1.790 2.088!  1.986 1.673 2.196 2.297 

2.193 
2.  373 2.424 2.  504 2.510 2. 141 

3.128 
2.014 2.402 

1884.... 1.651 1.908 1.942 2.189 2.170 2. 258 2. 221 2.379 
2.225'  2.572 2.  553 1.900 2.952 2.342 3.323 

1885.... 1.833 1.838 1.419 1.760 2.058 1.950 
1.569 2.270 2.211    2.460 2.503 2.  020 2.7491  2.103 2.216 

188().... 1.  756 1.853 1.845 1.890 2.098 2.114 
2.130 2.131 2.  208   2. 420 2.415 2.023 2.135;  2.436;  2.142 

1887.... 1.89 1.880 1.989 2.  039 2.200 2.125 2.  255 
2.074 2.208,  2.328 2.  538 2. 002 

2.301 
2.  394 2. 245 

1888.... 1.978 1.976 1.967 1.851 2.280 2.111 
2.10 

2.  025 
2. 197 2.312 2.  445 2.123 2.248 

2.429 
2.319 

1889.... 1.957 1.869 1.932 1.722 2.280 2.076 
2.18 

1.709 1.927 2.286 2.415 2.128 2.135 2.370 2.165 
1890.... 1.915 1.858 1.910 1.584 2.254 2.094 2.  25 2.  050 2.022i  2.149 2.  359 2.  004 2. 046 2.403 2.167 
1891.... 1.869 1.818 1.905 1.001 2.105 2.070 2.23 2. 155 2.073 2.322 2.408 

2.  205 
2. 059 2. 483 2.142 

1892.... 1.916 1.828 1.887 1.689 2.183 2. 028 2.00 2.181 2.101 2.308 2.464 2.043 
2.104 2.448 2. 126 

1893.... 1.809 1.835|  1.832 1.551 2.195 1.968 1.98 
1.989 

1.999 
2.  095 

2.414 1.981 
1.987 

2.432 

2.108 

1894.... 1.851 1.794    1.857 1.509 2. 069 1.993 2.00 1.905 1.926   1.891 
2.191 1.776 

1.758   2.365 1.986 
1895.... 1.819 1.770   1.837 1.560 2.215 1.971 2.06 1.980 1.996   2.146 2.411 2.119 1.962   2.318 2.040 
1896.... 1.769 1.752   1.838 1.641 2.148 1.950 

1.88 
1.952 

1.979  ̂ .108 2.375 2.117 2.075   2.187 
2.019 

1897.... 1.811 1.754    1.842 1.543 2.108 1.958 2.02 
1.980 1.979 2. 153 2.  289 2.116 

2.101 2.254 
2.022 

1898.... 1.826 1.750   1.806 1.648 2.032 
"1.963 

2.02 1.943 1.938 2.092 2.362 
2.058 

1.945 2. 152 1.973 
1899.... 1.800 1.7441  1.766 1.536 2.074 

«1.937 
2.02 1.860 2.014 

2.036 2.337 
2.05.5 1.941 2.  243 

1.9'2.5 

1900.... 1.805 1.754;  1.793 1.540 2.  223 1.952 2. 05 1.973 2.021 2.064 
2.346 1.908 1.908 2.318 

2.003 

1901.... 1.742i  1.799 1.541 1.993 1.992 2.09 
1.984 

1.960;  2.095 
2.324 

1.936 
2. 085 

2.  355 2.013 

1902.... 
{'=) 

1.723 1.531 1.828 1.999 2.04 2.023 1.999  2.136 2.317 1.860 2.007 
2.319 

1.986 

a  Excludes  ferry  earnings  at  Jersey  City,  N.  J. 
fc Leased  by  the  Boston  and  Maine  Railroad. 
c  Leased  by  the  New  York  Central  and  Hudson  River  Railroad. 

Average  rates  on  grain,  four,  and  provisions,  in  cents  per  100  pounds,  through  from 

Chicago  to  European  ports,  by  all  rail  to  seaboard  and  thence  by  steamers,  from  1S94  to 
1903. 

Shipped  to— 

Liverpool   
Do   
Do   

Glasgow   
Do   
Do   

London    
Do   
Do   

Antwerp   

Hanibui-g   Amsterdam., 
Rotterdam  . 
Copenhagen , 
Stockliolm.. 
Stettin   
Bordeaux... 

Articles. 

Grain   
Sacked  flour. 
Provisions... 
Grain   
Sacked  flour. 
Provisions... 
Grain   
Sacked  flour. 
Provisions... 
  do   
  do   
  do   
  do   
  do   
  do   
  do   
  do   

1894. 1896. 1896. 1897. 1898. 1899. 

82.5 
32 

83.5 33.6 84.35 29.72 

33.16 
34 

34.3 36.81 87.  66 30.12 
44.06 41.81 44.91 44.4 47.15 

40.6 
34.63 34.19 34.22 35.23 

86 

32.35 
35. 03 36. 26 86.5 39.06 89.06 31.25 46.59 49.09 49.97 62.6 52.6 

44.69 

32.88 33.29 33.48 84 

35 

30.6 
34.93 35.13 35.28 36.12 37.25 33.5 45.  75 46.03 47.15 48.14 49.69 44.14 
46.88 48.28 49.69 61.09 

52.5 47.5 

50 

50 

61 

61 

62 

46 

50 
60 

62 

62 

62.6 47 

60 

48 

52 

62 52.6 47 
65.31 66.31 68.12 67.28 68.13 61.72 
66. 66 66.56 69.37 68.63 69.25 62.  97 
65. 31 5.5. 31 68.12 67.28 

5S.  13 
51 .  72 

62.6 04.13 64.13 64.13 65.75 69.12 

1900. 

29.48 
27.9 

48.84 

30.98 
31.56 
55.81 
31.1 
35. 01 5.5.87 
61.09 

60 
61 
61 
65. 31 

04.5 
5.5.31 

04.12 

1901. 1902. 

21.47 20.85 23 

23.6 

86 36.25 24.1 
21.75 24.88 22.  75 45.16 41.88 

23.23 21.75 25.6 
24 

44.75 39.06 46.25 
41.6 

44 89 
45 40 

45 

40 
47.75 

42 

63.25 

45 

47.75 

42 
54.25 51.25 

1903. 

22.68 

2.5.19 

41.9 
24.43 25.88 
46.88 
23.66 25.19 

44.06 49.69 

47 
42 
42 
49.69 
52. 5 
49.69 
56.25 
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I'liKC. 

Acanis,  or  iiiito,  <^anso  of  rnttlc  scab,  noto         504 
Accounts  and  DishnrHcmcntfJ.  division,  work;  organization  and  diiticH      100, T)!! 
Adulteration  of  drugs,  article  by  Jvynuin  F.  Kebler     251-208 

extent         254 

A</(iv('  ri(/i(l(t,  A.  Inphdnthd,  A.  lecliei/uUla,  use  of  fiber     !VJ5,  ',V.)7,  .Si»H 
Agricultural  collegeH  and  other  institutiouH  with  agricultural  courwH,  list   514-51(3 

training  of  farmers'  institute  lecturers         154 
experiment  stations,  locations,  dire<;torH,  and  work    510-518 
products,  imp(»rts  and  exports,  statistics     f>80-7(M) 
research,  educational  re(|uirem('nts       0-10 

Agriculture,  Department,  aj)propriations;  buildings         513 
authority  for  control  of  animal  diseases         496 

buildings  proposed      103-104,  518-514 
character  of  experiments  with  foo<l  preservatives.   201-301 
educational  work         462 

ex]>eriments  in  growing  drug  plants     343-346 

irri^ration  work,  1903   '    572-573 
plan  of  boll-weevil  work    209-211 
silk  culture,  article  by  L.  O.  Howard      137-148 
work  against  cattle  scab    504-505 

Secretary.      {See  Secretary  of  Agriculture. ) 
Agrilus  bilineatns,  bark-boring  grub,  description,  life  history,  control         321 
Akin  apple,  value,  origin,  description,  advantages,  synonyms     268-269 
Alal>ama,  consumption  of  cotton,  discussion  with  historic  notes     472-473 
Alaska,  biological  exploration,  remarks           80 

experiment  stations,  work     87-89 
game,  protection           83 
Harriman  expedition,  observation  of  flight  of  murres         372 
robins,  migration  from  Iowa  and  Minnesota  regions      384,385 

Alfalfa,  introduction,  importance,  note           37 
Turkestan,  distribution           26 

Alga',  water,  contamination,  remarks           29 
Alkali  lands,  reclamation,  demonstrations           62 

rise  in  irrigated  land,  over-supply  of  water  and  seepage     94,  95 
Alkaline  soils,  value  for  sugar-beet  growing,  note         402 
Allen  cottons,  long-stai)le,  varieties,  origin,  and  characters         125 
Analyses  of  foods  in  Departmentof  Agriculture,  experiments  with  i)reservatives.       299 
Animal  food  of  bobwhile,  discussion          196 

Industry,  Bureau,  work  for  control  of  diseiises     493-495 
organization  and  duties      17-22,  510 

importance,  remarks         491 
matter,  export**,  loss  in  percentagi;  of  whole         483 
jiroducts,  sales  in  ( iermany,  competitors         488 

Animals  and  animal  pnxlucts,  inspection     LM-22 
contagious  diseiises,  control,  relations  of  Federal  (Jovermnent,  article 

by  I).  E.  Salmon     491-50(> 
contagious  diseases,  discussion      17-21 
<liseases  in  foreign  countries  not  kn<>wn  in  Unittnl  States         492 
farm,  and  their  products,  statistics     65!M>76 

national  stock    12 
Anemometer,  weather  station,  remarks          112 
Anise,  coriander,  and  caraway,  remarks          34(> 
Apicultural  investigations,  remarks           78 

701 
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Page. 

Apple  crop,  traiibition  in  luethodH  of  iimrketing         226 
culture,   couuuercial,  relation  of  cold   Htorage,    article   by  G.    Harold 

Powell    225-238 
diseases,  effect  oi  low  tempeiatureB         230 
industry,  present  status,  discussion         225 
keeping  ijuality,  iuHuence  of  environment         234 
scald,  losses  of  ai)ple  in  cold  storage         232 
storage,  advantiiges  of  local  warehouse         234 
trade  and  markets,  influence  of  cold  storage         230 

supply  and  demand,  relation   '     227 
Apple-storage  business,  magnitude         228 

Apples,  Akin  and  Terry,  promising  new  kinds,  discussion     268-271 
and  i)eaches  in  Arlington  farm  nursery           41 
bacterial  blight           31 
color,  suggestions  for  improving         231 
exports,  destination         485 
for  cold  storage,  time  to  pick         231 

growing  and  shij)ping,  lli03     555-556 
keeping  quality,  conditions  influencing    230-235 
pears  and  quinces,  diseases,  1903         550 
shipment  to  London  and  Paris           40 
storage  quickly  after  ])icking,  importance         233 
temperature  for  keeping,  remarks              230 

Appointment  clerk.  Department  of  Agriculture,  duties         509 
Appropriations,  Department  of  Agriculture,  1902,  1903,  1904         513 
Arbor  Day  for  various  States,  table         583 
Arid  regions,  drifting  of  soils  by  winds,  note         239 

evai)oration,  variation  with  rainfall         281 
light  soil,  ease  of  smoothing  for  irrigation,  note         241 

Arkansas,  cotton  consumption,  notes;  sUitistics    475,  476 
road  conditions  and  j)roposed  legislation         460 

Arlington  farm,  Avork,  discussion           41 
Asphaltum  and  crude  petroleum  for  roads,  study           58 
Assistant  Secretary  of  Agriculture,  duties         509 
Atlantic,  South,  and  Gulf  coastal  plains,  porosity  and  granulation  of  soil     162-164 
Atropa  belladonncij  remarks         345 
Audubon  societies,  membership  and  protection  to  bobwhite,  note         203 
Azores,  weather  report  for  U.  S.  daily  forecasts         Ill 

Bacteria,  nitrogen  fixing,  remarks   ^           29 
Bale,  round,  superior  value  for  long-staple  cotton         135 
Baling,  picking,  and  ginning  of  long-staple  Upland  cotton     134-135 
Balsams,  gums,  and  resins,  crude  drugs         340 
Bark,  removal  from  timber  in  preservation,  note         429 
Bark-beetle,  hickory,  method  of  combating         317 

injuries  to  oak  trees,  discussion    318-320 
trees  other  than  hickory  and  oak         320 

Bark-beetles,  bark-boring  grubs,  injuries  to  trees         314 
Bark-boring  grubs,  destruction  of  oaks,  chestnut,  birches,  and  poplars,  with 

description,  life,  history,  injuries,  control    320-322 
Barks,  crude  drugs,  imports         341 

Barley,  crops,  visible  supply,  yields,  prices,  exports,  values,  and  freight  rates.  613-619 
Barnyard  manure,  use,  chemical  and  physical  relations    449-450 
Barograph,  weather  station,  note         113 
Barometer  and  thermometer,  relation  to  meteorology         109 

weather  station,  remarks         112 
Bast  fibers,  flax,  hemp,  and  jute,  character         387 
Beans,  wholesale  prices         656 
Beatie,  W.  D.  ,  introduction  of  Terry  apple         270 
Bee  Keepers,  National  Association,  officers         524 
Beech,  oaks  and  tulip,  injury  by  Columbian  timber  beetle    327-328 
Beef,  effects  of  cooking,  on  nutritive  value           92 
Bees,  races,  food  cropfil,  etc.,  investigations           79 
Beet  crop,  profit  to  farmer             409 

sugar,  crops,  imi)orts,  values  {see  aho  Sugar)    652-654 
industry,  remarks           43 
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BtM.sMi'H,  bark,  injurirH  to  liviii)^  trrcs    . .   .'il4-.'i22 
woi'vils  and  woniiH  in  food  of  l)t)l)\vhi(c'.          lUtt 

Booti<,  prii'i',  rclulion  to  |)ric(>.  of  nu^ar,  nolo  {nee  a/so  lS^l^ar  lu'ot«)         401 
HUgar,  cart',  discussion    405-407 

diseases,  mnarkH           31 

rclali(»ii  to  general  fanning,  arlicic  l)y  ('.  O.  Towiistfiid       .'J1M)-410 
traiis|»ortalioii  to  factory,  remarks         403 
use  of  l)y-i>ro(lu(ts,  remarks         409 

]>elU. donna,  henhain',  and  Htramoniuni,  cultivation,  gatli(^ring,  {;tc     345-346 
lierricH  in  foo(i  of  ))o])\vliite,  nMuarks         199 
Bkhky,  .1  amix,  review  of  weather  and  crop  conditions  in  J1K)3     52(>-549 
Biological  Survey,  Division,  work;  organization  and  duties     79-H4,  511 
Jiircli  l)ark-])eetU',  remarks         320 
Birclies,  poplars,  oaks,  ancl  chestnut,  destruction  by  bark-boring  grubs   320-322 
liirds  and  animals,  foreign,  entry           81 

game,  organizations  for  j)rotection;  j)rogrcss  in  protection   52.'),  5GG destruction  in  tlight;  distance  of  migration         374 
economic  relat  ions  to  agriculture           81 
game  and  iiongame,  protection,  1903    56G-5G9 
kinds  in  migration  to  South  America  via  ('uba         37G 
migration,  finding  course  of  t ravel     372-373 

relative  ])ositions  of  grouj)s,  and  ])eculiarities     380-382 
routes,  discussion;  effect  of  long  flight     375-378 
some  new  facts,  article  by  Wells  W.  Cooke     371-38G 
variations  in  speed     383-384 

nongame,  protection,  1 903,  remarks         568 
spring  migration,  special  features     381-382 

Black  scale,  destruction  by  i)arasitic  enemy           74 
Blackbirds,  red-winged,  migration,  note         381 
Blackleg,  investigations  and  distribution  of  vaccine           21 
Blight  and  rot  of  potatoes     540,  552 
Blights,  pear  and  apple,  note     31,  550 
Blue  grass,  beneficial  effect  of  roots  in  soil,  note         1G8 
Bobolink,  migration  via  Cuba  to  South  America         375 
Bobwhite,  economic  value,  article  by  Sylvester  1).  Judd     1 93-204 

food  for  man,  advantages,  supply  and  jjrices         199 
lists  of  seeds,  fruits,  insects,  etc     203-204 

laws  for  jirotection,  and  causes  of  destruction         202 
preservation,  discussion     201-203 

Boissiere,  M.  E.  V.,  silk  colony  in  Kansas,  remarks         139 
Boll  weevil,  cotton,  experiments  for  control  and  study  {see  also  Cotton  boll). .         75 

menace  to  cotton  c;rop,  remarks         104 
Mexican,  control,  difficulties;  methods     205,  21.V214 

damage,  extent,  with  statistics     207-209 
spread,  prospects    21 1-21 3 
status  in  United  States  in  1903,  article  by  W.  J). 

Hunter     205-214 
study  by  Division  of  Entomology,  results   210-211 
territory  affected,  ̂ \  ith  map    206-207 
work  of  Dej)artment  of  Agriculture,  jtlan   209-211 

recommendations  of  Secretary     105-108 
Bollworm,  cotton,  need  of  attention,  note         106 
Borax  and  boracic  a(;id  in  food,  Department  experiments         294 

effect  on  digestion  and  health     301-302 
Bottom  lands,  cultivators  for  corn,  special  forms         192 
Bottoms,  creek  and  river  valley,  desirability  for  corn  growing          178 

Boys,  farmers',  assistance  from  farmers'  in>titutes      155-157 
Bread,  aerated,  remarks;  comi)OHition,  discussion         .",53 

digestibility,  discussion   ,     358-361 
effe(;t  of  higli  temperature  of  Hour  at  mixing         351 
making,  cereals,  discussion         348 

process,  <liscussion;  losses  of  material,  discussion    349-.'{52 
use  of  macaroni  wheat         335 

nutritive  value,  remarks         301 

wheat  Hour,  article,  by  Harry  Snyder  and  Charles  D.  W<K)dH      .'>47-362 
Breads  and  Hours,  comjajsition,  table  of  reivnt  analyses           ;}56 
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Vage. 

BreedoiH',  stock,  awHociatioiiH,  lints     521-528 
Breeding  of  wluat  aiul  corn,  Htatiou  work           H4 

British  C'olumbia,  migration  of  red-eyed  vireo         .S8() 
Buckwheat,  yields,  prices,  valiiea     02H-(W0 
Bugs,  footl  oi  hobwhite,  list         204 
Builtlings,  Department,  proposed  new,  remarks;  description     103-104,513-514 

erected  and  proposed,  Weather  Bureau    17 
Bulbils,  sisal  and  mauritius,  use  in  propagation     395,  397 
Bureau,  Animal  Industry,  Chemistry,  etc.     (^SV^?  Animal,  Cheiiiistry,  etc.) 
Business  organizations  and  interests,  influence  for  road  improvement         454 

Bushel,  weights,  table    584-585 
Butter  and  cheese,  export,  remarks         482 

renovated,  inspection           22 
Stat(^  standards,  table    581-582 
wholesale  prices         <305 

Butterflies,  food  of  bobwhite,  list         204 

Cables,  submarine,  Weather  Bureau           14 
California  fruits  and  nuts,  1903,  remarks         556 

origin  of  Splendor  and  Sugar  prunes     274,  275 
silk  culture,  establishment  of  State  board         141 

industry,  review      138-139 
southern,  irrigation,  use  of  levelers     242,  243 

observations  on  relation  of  forests  to  stream  flow,  note  . .       279 
vine  disease           32 
work  in  silk  industry,  reorganization         141 

Canada,  Ontario,  example  of  value  of  permanent  farmers'  institutes         158 
(Canadian  reports  for  United  States  daily  weather  forecasts         Ill 
Canals,  irrigation,  necessity  of  lining  in  sandy  lands           95 
Cane  sugar,  crops,  imports,  values    (352-654 
(\tnnahis  sativa,  hem})  plant,  regions  of  growth    392-393 
Capillary  attraction,  relation  to  supply  of  soil  moisture         181 

rise  of  siilts  ( plant  food )  to  surface  of  soil,  discussion          161 
water  to  surface  of  soil,  effe(;ts  anil  prevention,  notes     159, 160 

Capsicum  (  Capsicutn  fasligiatum),  experiments  in  cultivation         344 
Caraway,  anise,  and  coriander,  production,  remarks         346 
Carbohydrates,  content  in  flours,  notes   349,  352,  353,  354,  356,  357,  359,  360,  361 
Carleton,  M.  A. ,  work  in  introduction  of  macaroni  wheats         329 

Carpenter  worm,  description,  life  history,  injuries,  and  control     326-327 
Cassava,  improved  varieties           27 

usefulness  and  difficulties  in  growing           38 
Cats,  breeders,  association  (U.  S.  Ollicial  Registry  Association)         523 
Cattle  and  dairy  products,  numbers,  values,  imports,  exports,  prices    662-666 

blackleg,  vaccination           21 
breedei-s,  assoi'iations         521 
diseases,  eradication  by  Bureau  of  Animal  Industry         493 
experiment  in  feeding  at  Iowa  station           84 
foreign,  protection,  law,  statement         521 
imports  and  exports         680 
inspection  and  imports,  notes     21,  22 
on  model  farm,  kind  and  management     364,  365 
ranch  on  Kodiak  Island,  recommendation           88 
scab,  discussion    504-505 
splenetic,  or  Texas,  fever,  discussion    505-506 
stock  affected  with  Texas  fever,  marketing         506 
Texas  fever,  dip  of  Beaumont  petroleum    .            506 

inspection,  supervision,  and  dipping     19-20 
new  regulation  for  shipment         506 

traffic,  effect  of  cattle  scab         504 
Celery,  experimental  growing  on  Potomac  Flats           43 
Cement  and  concrete  for  roads,  testing,  note           58 
Census  Bureau,  irrigation  statistics,  1903    575-576 
Cereal  growing  at  Wood  Island,  Alaska,  note           88 
Cereals  and  forage  crops,  diseases,  1903  {see  also  Corn,  etc. )         554 

sales  in  United  Kingdom  and  Germany,  competitors    486,  489 
used  in  bread  making,  discussion         348 

Charadrius  do)iiinicus,  golden  plover,  migration,  breedmg  grounds,  etc         379 
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Chock  rower  for  rorn  ]tl:intitjp         187 
systiMn,  irri^Tiition    24H-241) 

CluTSO  unci  Ixitlrr,  export,  n-marUs         -182 
State  staiidanls,  table     581-582 
wliolcsale  |tri<'('S          fWKI 

Choniical  and  niilliii^  factorn  of  inacannii  w  heat    ;5:{2-:i.'j:{ 
Work  in  Di'partmeiit  of  Aj^riruhure,  ])reHervativeH  oxperiment''         'M)0 

Cheini^itry,  IJurean,  <hitu  from  food  preservative  cxperiiuenlH,  di.«(»isf^ion  j)ro- 
l)OHe<l         .SOI 

work  on  problems  in  food  a<hilt(!ration         28?) 
origan i/at ion  and  duties     5 }-5'.»,  510 

coll.iborative  Work  in  I']xecntive  Dejiartments           5f> 
Chemisto,  Ollieial  A^ricultiual,  Association,  study  of  druj^'s;  otlicers     25s,  525 
Cherry  bark-beetle,  remarks         .'',20 
Chestnut,  bin-lies,  poplars,  and  oaks,  destruction  by  bark-borin^j;  ̂ rubs   .'>2()-.'i22 

timberworm,  description,  Hfc  history,  injuries         ;^>25 
wood,  i)inholc  and  wormhole  injuries  and  j)revention       .'>21-.'}25 

Chief  Clerk,  Department  of  A<;riculture,  (hities         509 
CiiiLCOiT,  K.  C.,  article  on  "Some  soil  j)roblems  for  ]»ractical  farmerH"   441-452 
Children,  country,  work  of  farmers'  institutes,  remarks         155 
Chinch  bu<j:s  in  food  of  bobwhite          19G 
Chittenden,  F.  II.,  review  of  principal  injurious  insects  of  1903     50:5-506 
Chlorid,  zinc,  treatment,  wood  preservation   .^         438 
Chlorids.     {See  Plant  food. ) 
Cholera,  hop:,  losses  and  study           20 
Cigar  leaf,  Cuban,  experimental  growing           06 
Cii)her  messages,  weather,  sample  with  translation         116 
Civil-service  examination,  requirements  for  Weather-Bureau  service         115 
Clay,  loam,  sugar-beet  soil,  note         401 

soils  in  good  condition,  advantage         166 
vitrified,  as  road  material,  experiments,  note    460-401 

Clays,  kinds  for  sand-clay  roads         262 
road  material,  study           58 

Climate  and  crop  bulletin,  National,  remarks           16 
service,  central  stations  for  States         120 

of  United  States,  fitness  for  silk  industry         140 
relation  to  piling  timber  in  preparation  for  preservative  treatment  ...       430 

Clover  seed,  foreign  compared  with  domestic           36 
wholesale  prices         657 

Cobb,  J.  H.,  manual  on  silk  culture,  remarks         137 
Cocoons  [silk],  domestic,  purchase  by  Department  of  Agriculture         146 

production  and  marketing     138, 130, 140 

*  prices  in  Department  of  Agriculture  work  ..   142,  H.*^ 
Codling  moth  in  Northwest,  investigation           76 
Coffee,  investigations  in  Porto  Kico           90 
Cold  storage,  influence  on  apple  trade  and  market.s         2.36 

commercial  value  of  varieties  of  apples           235 
standard  of  fruit  growing   .-.    237-238 

local  warehouse,  advantages         234 
relation   to   commercial    apple   culture,    article   bv   i\.    Harold 

Powell   '.    225-238 time  to  pick  apples         231 
warehouse  liusiness,  development         228 

Colinvs  tirginianntt,  bobwhite,  subspecies  and  differences         193 
Colleges,  Agricultural,  and  Experiment  Stations,  A.=.^ociatit)n,  remarks           85 

high  schools,  teaching  of  geology         441 
other  institutions  with  agricultural  courses,  list..  514-516 

better  equipment  and  j>rogress           J^.S 
Coloring  matter  and  preservatives  in  food,  study     54,  .55 
Columbian  timber  l)eetle,  injuries  to  oak,  i)eech,  and  tulip,  discussion   327-328 
Concrete  and  cement  for  roads,  testing..           .58 

Congress,  appropriation  for  farmers'  in.^titute  work          1.50 
appropriations  for  silk  culture,  noti  s      142,  143,  144,  14.5 
early  efforts  in  aid  of  silk  culture         137 

Connecticut,  tobacco,  investigations  of  Soil-  I'mraii           65 

3       A1IMI3   45 
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Contagiun,  uiiiiual  diseasefl,  relation  of  Fe.loral  G<jvernment         492 
prevention,  relation  of  Department  of  Agriculture   41)5,  40(5 

foreign  cattle,  i)rotection,  Btatement  of  law         521 

CoutagiuUH  animal  (lineaMeH,  three,  (fovernment  efforts  for  control   4t)6-506 
diseases  of   animals,    control,  relations   of  Federal    Government, 

article  by  D.  K.  Salmon..    491-;50« 
diseases  of  animals,  discussion     1 7-2 1 

s])read,  apeciaL  measures  for  preventicjn         495 
Contracts  laboratory,  work   ^       58 
Convict  labor,  use  on  roads,  notes   459,  460 

Cooke,  Wells  AV.,  articleon  "Some  new  facts  about  the  migration  of  birds".  ;{71-38t) 
Cooking  experiments,  remarkw  .             91 

a)rejudice  against  vegetid)le  oils           412 
eorge  W.,  engineer,  statement  on  road  construction  and  cost         4()i 

Copper  Center,  exj)eriment  station,  Alaska,  notes          87,  88 
Copra,  France,  imports  and  uses         419 

Cwdioms  oUtorias  and  C.  capsiUarifi,  cultivation,  handling,  pricee,  and  uses..  393-894 
Coriander,  caraway,  and  anise,  cultivation         346 
Corn  and  wheat,  freight  rates,  Chicago  to  New  York  {see  also  Grain)         678 

breeding,  Illinois  station,  work   ,           84 
charts  showing  relation  of  precipitation,  description  and  discussion  . . .  216-224 
crops,  necessity  of  soil  moisture   -.           1^0 

visible  supplv,  vields,  ])rices,  export^3,  values,  and  freight  rates.  584-592 
cultivation,  article  by  C.  P.  Hartley   175-192 

distances  between  rows  and  hills     187-188 
fall  plowing  and  depth  of  plowing     183-184 
in  South,  value         159 

thoroughness,  in  early  vStages,  depth  and  frequency     188-190 
cutter  and  corn  planter,  use  in  cotton  cultivation,  notes         133 
export,  remarks;  exports    482,  686 
growing  in  Hawaii,  remarks  ,           89 

profitable,  i)Oor  land  as  bar   '.   ^         177 treatment  of  unproductive  spots  in  fields         178 
in  food  of  ))obwhite,  remarks         197, 198 

planting,  discussion         184-188 
distance  apart  for  rows,  remarks         176 
machines,  advantages           185 
weather  conditions,  cultivation,  gathering,  notes    528-542 
with  lister,  advantages     1 86-1 87 

price,  relation  to  rainfall ;  statistics    220,  584-592 
production,  area  oi  greatest,  limits,  note               216 
raising  contests  for  Illinois  boys,  judging,  planting,  premiums   155, 156, 157 
snuit,  note     ^         554 
use  as  crop  on  model  ( dairy )  farm         367 
water  used  in  growing  of  one  crop,  estimate...         180 
yield  of  100  to  130  bushels  per  acre,  in  Pennsylvania,  cultivation         182 

relation  of  precipitjition,  article  by  J.  Warren  Smith    215-224 
Corrosive  sublimate,  u&e  in  preservation  of  timber    432-433 
Ctyrthi/lus  cohwihianus,  Columbian  timber  beetle,  injuries  to  oak,  etc..   327-328 
Cotton  belt  of  South,  need  of  stock  raising  and  crop  rotation         169 

boll  weevil,  check  of  sporadic  outbreaks,  plan  {see  aho  Boll  weevil) . . .       105 
experiments  for  control  and  study           75 
general  propaganda  for  control     107-1 08 
Mexican,  damage  in  1903,  sujnmai-y         564 
suggestion  by  Secretary  for  special  organization         108 
value  of  cultural  methods         106 

cloth.  Sea  Island,  adoption  for  mail  bags,  note         124 
compressed,  freight  rates           677 
consumption  in  cotton  States,  ailicle  by  J.  L.  Watkins    463-478 

increase  in  past  twenty  years,  summary         477 
crop,  increases         476 

yield,  prices,  values,  exports    643-647 
cultivation  in  South,  value   '.         1 59 
diseases,  studies         106 
Egyptian,  introduction           30 
export,  remarks;  exports     481,  484,  694 
fiber,  relation  to  soil  where  grown   1    126, 131 
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Cotton  ̂ joods,  hoiiu'spuii,  HtatiHtifH  of  iii:imifa<-tiire  for  Southern  Stult'H,  1810. .       404 
^rowin^r  and  |»ro(!uction,  effect  of  boll-weevil  on  pronpeet         205 
liistorie  notes  on  iiiMniifactnrin^   4(}:{-4(}0, 470,  471,  472,  47.3,  474,  475 
i  nil  torts  and  exports,  xt  at  islicH   (SKI,  094 
imluytry,  ls:;o  to  1S()0,  reniarkn         400 

l)ast  twenty  years,  summary  <^f  facts    470,  47H 
instvts,  l)oll-weevil  an<l  other,  studies  fnr  destructinn      KXJ,  107 
introduction  of  new  eropH  to  sui)ply  jtlaee          100 
long  «Uiple  an<l  short  staple,  <lifference,  nn<l  supply  and  demand         121 

improvement  of  varieties     l.'50-l.')2 
l'l)land,  cultivation,  discussion      1.'}2-1.'U 

•estimates  of  production          122 

j)ickinjjr,  pinnin;,',  and  haling      ]'M-]'Ai> 
seed  selection,  discussion          }'.VJ 
varieties,  origin,  and  cliaractcr     12()-1.')0 

manufacturing  establishments,  1810-1820    4f)5-400 
markets,  remarks         1 '/,(') 
mill  industry,  Pouth  Carolina,  recent  develoj)ment,  witli  btatiatics  ...  4f)7-408 
I)lantin,Lr,  conditions,  cultivation,  and  pickijivr,  notes    52S-542 
production  and  cuni-umptioii  lor  several  .Southern  States,  statistics        408, 

470,  472,  47::{,  474,  475 

in  Southern  States,  1 850-1  m'5,  table         478 
crisis,  discussion      1 04-1  OS 

root-rot,  studies         100 
rust,  note         540 
sales  in  United  Kingdom,  competitors         487 
seed  and  flaxseed  in  United  States,  discussion;  production     411,  410 

oil  cake,  sales  in  United  Kingdom,  competitors         488 
mustard  and  sesamum,  France,  imports         419 
of  varieties  resistant  to  boll  weevil,  distribution         107 
oil,  growth  of  manufacture         415 
United  Kingdom,  imports         418 

spinning  in  South,  remarks,  with  statistics  by  States         460 

States,  consumption  of  cotton,  article  by  J.  L.  AVatkins    40.'5-47S 
Upland,  new  long-staple;  Egyptian;  disease  resistant           30 
wilt  and  other  diseases  of  cotton         555 
work  for  varieties  resistant  to  boll  weevil         106 

Cottons  as  fibers,  character         387 
extent  of  use,  varieties,  production,  etc    388-390 
long-staple,  prices  at  Yazoo  City,  3Iiss         136 

reasons  for  extension  of  cultivation     12;^124 

Upland,  growing,  article  by  Herbert  J.  \Vel)l)er     121-130 
Court,  Supreme,  U.  S.,  decision  as  to  Weather  Bureau  records  as  evidence,  note.       1 19 

use  of  Weather  Bureau  records,  article  by  Henry  J.  Cox    ^M);3-312 
Courts,  State,  treatment  of  weather  records  as  evidence  [see  also  Supreme)         305 
Cows  and  t heir  feed,  model  farm    305-.%6 

milch,  nund)ers,  values,  imports,  exports,  prices    002-063 
Cox,  Henkv  J.,  article  on  "Use  of  Weather  Bureau  records  in  court"   303-312 
Cranberry  culture,  nee  of  water          96 

])lantation  at  Arlington  farm           42 
Cream,  State  standards,  table     581-582 
Creeper,  black  and  white,  migration,  groups         380 
Creosote,  use  in  preservation  of  timlter  {see  also  Tar-<:)il)    434__4;^6 

zinc,  ])rocesses,  wood  preservation         437 
Crop,  agricultural,  ratio  of  water  used  to  water  for  forest         283 

and  Climate  l>ulletin.  National,  remark^'           16 
service.  Weather  Bureau,  central  stations  for  States         120 

life  zones,  determination,  remarki!!           80 
weather  conditions,  review,  season  of  1903   520-546 

apple,  marketing,  transition  in  jnetlKnls  of  marketing         226 
between  rows  of  corn,  usefulness  r>f  h>gumes          1S8 
production,  cost  investigations,  remarks           09 
rotiUion  and  fertilizers  in  corn  growing,  discussion     181-1S3 

niethods  and  value,  discussion     447-452 
uetnl,  in  cotton  belt.  n«)tc         169 
study  at  S<»uth  Dakota  exju'rinient  station    450—451 
with  corn,  need  of  continual  cover  for  ̂ ^eld^*         182 



708         YEARUOOK    0¥    THE    DErAIiTMENT    OF    AGRICLLTUKE. 

Crop,  rotation  work  at  oxpcriinent  station           448 
season,  April  to  September,  ginnniary  by  weeks         528 

Crops,  effect  of  sba<le,  tests           43 
fora^'e,  demonstration  of  improvements           H6 
intertilled,  valne  of  enltivation  in  Sonth         159 
le^nminons,  introdnetion           H7 
new,  introdnc-tion  in  place  of  cotton         10() 
soilinjj:,  use  on  model  farm,  remarks;  general,  management    3()()-l3G7 
special,  distribution  of  seed           24 
truck,  diseases           31 

yield,  relation  to  cbi'inical  and  to  physical  condition  of  soil   67-68 
Cuban  cigar  leaf,  experimental  growing           66 
Cucumbers  and  other  truck  crops,  diseases,  1003         553 
Cultivation,  corn,  hills  as  compared  with  drills         187 

cotton,  methods  for  control  of  boll  weevil,  remarks    213,  214 

early,  thorough,  importance  in  corn  growing;  depth;  frequency.    IS8-190 
effect  in  making  w  ater  soluble  plant  food  available         160 

faulty  methods,  discussion     162-163 
flat,  advantage  as  shown  by  experiment         163 
for  average  yield  per  acre  of  100  to  130  bushels  of  corn         182 

growing  of  s'pecial  crops  and  plowing,  to  prevent  soil  washing. .   179, 180 macaroni  wheat,  methods         330 

of  corn,  article  by  C.  l\  Hartley     175-192 

drug  plants  in'United  States,  article  by  Rodney  H.  True   337-346 
long-staple  Upland  cotton,  discussion    132-134 
sugar  beets,  remarks         406 

thorougji,  advantages  in  the  South         159 

Cultivator,  use  in  cotton  growing,  note;  kinds  for  corn   133, 190-192 
Curing  hay  on  model  (dairy )  farm         369 

leaves  of  medicinal  plants,  use  of  heat          33 
of  crude  drugs,  methods,  remarks         253 

Curlew,  Eskimo,  migration,  length         376 
Cutting  timber  for  preservative  treatment,  season,  note         429 

Dairy  associations,  National,  list         521 
farm.     (.Scf  Farm,  model.) 

laboratory,  work   ♦   -  ̂       57 
products  knd  cattle,  values,  imports,  exports,  prices    662-666 

export,  remarks;  imi)orts  and  exports    482,  681,  691 
sales  in  United  Kingdom,  competitors         486 

State  standards,  table    581-582 
Datura  stramonium,  remarks         345 

Dauohekty,  Charles  M.,  article  on  "The  industry  in  oil  seeds"    411-426 
Dauglish  method  of  leavening  bread,  remarks         353 
Delta  region,  Mississippi  and  Louisiana,  soil  and  cotton     ^  126 

Dewey,  Lysteu  H.,  article  on  "Trincipal  commercial  plant  fibers"   387-398 
Dietary  studies,  remarks   -^       92 
Digestibilitv  of  bread,  discussion    358-361 

Digestion  and  health,  effect  of  preservatives  in  food,  article  by  H.  W.  Wiley.  289-302 
artificial,  treatment  of  food  in  study  of  preservatives         290 
experiments,  remarks           91 

Dip  for  Texas  fever  ticks,  use  of  Beaumont  petroleum         506 
Dipping  cattle  for  control  of  scab  disease         505 

sheep  for  control  of  scab  disease,  order  and  work         499 

scab,  objections  urged    500-502 

Dips,  sheep  scab,  mixtures  approved  by  Department    499-500 

ofticial  and  proprietary  preparations,  discussion    503-504 
Dirt  road,  usefulness  beside  surfaced  road,  note         462 
Disease,  cattle  scab,  importance  of  control         504 
Diseases,  contagious,  of  animals,  control,  relations  of  Federal  Government, 

article  by  D.  E.  Salmon    491-506 

control  by  Bureau  of  Animal  Industry    493-494 

plant,  in  United  States  in  1903    550-555 

three  animal,  special  efforts  of  Department  for  control   496-504 

Disinfection  of  stock  yards,  boats,  cars,  etc.,  for  control  of  sheep  scab   498-499 
Dog,  field  trial,  prices  and  cost  of  training        201 
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Doirs.  huMlinc:.  pricofl,  hn^akinj;  nn<l  k«'t'i>in^';  hrcodcrn'  nHHOi-iation   2(M),r»23 
Drainage  a>i<l  plowing',  pnitaratioii  for  <«>ni  plaiitin^^          1K4 

impcrffct,  «'aus(»  ot'  fMiliirc  with  Han<l-(hiy  roadn          2<)() 
lUTfsHit y  fur  projicr  ̂ 'ramilatioii  of  noil,  not«»          \(\H 
vahn>  in  irriuiMtion  ainl  in  liuinid  rcj/ioiiM.  n-markH           \iry 
Mater  carricil  off  ami  ̂ ^alt  rnnovt'd  in  n-claiuation           (>4 

Drought  and  low  tcniiMTatnn'H.  with  damai^'c  to  fruit         529 
in  Nt'W  New  I!n^dand,  rrniarks    531,532,5:^3 
relief  l)^'  irrij:ation,  ntndy    iM{,  97 

Dru.i;  and  niedicnial  jilant  iiivesti^'ations,  I'urean  of  Plant  Industry           33 
plants,  cultivation  in  I'nited  States,  article  by  liodney  II.  True   337-346 

pros|»ects  for  ̂ r<»winir    342-343 

DruiT-producini;  j)lant.s,  iini><»rtation,  discussion,  with  tables    33W-.'i42 
Drugs,  adulteration,  article  hy  I.ytnan  F.  Kehler     251-258 

purity,  factors  affect intr  (juality,  discusnion    25;i-254 
two  methods  of  analysis  for  quality,  remarks         252 

Dry-land  a.i;riculture,  remarks           28 
Drtjocates  eiclilt<t(}i,  hirch-bark  l)eetle,  remarks         320 
Durum  wlieats,  countries  of  commercinl  production         329 
Duty  of  water  iu  irrigation           93 

Karth  rond?:,  experiments  and  construction         327 
Karthquakes,  records  of  disturbance  at  Washington  and  elsewhere           32 
Kast,  tiie,  agricultural  progress           13 
JCchiiKtrea  (iiKjuftfifolid,  experimental  cultivation         339 
iMlucation,  agriculture  in  secondary  and  elementary  schools           80 
Educational  reiiuirements  for  agricultural  research       9-10 

work  in  road  building,  remarks         462 

Eggs,  imports  and  exports,  statistics     GSl-^91 
sales  in  United  Kingdou),  competitors         486 
silkworm,  i)roduction  and  distribution  in  United  States,  notes   138, 142, 143 
•  profit  of  raising         140 
wholesale  prices    ()75-<)76 

Egyptian  cotton,  disadvantages  in  production;  output     122,  123 
im])orts  and  uses    389-390 
varieties,  introduction  and  establishment           30 

irrigation,  studies           97 
Eldridgk,  yi.  O. ,  review  of  recent  road  legislation   569-572 
Elk  and  other  animals  on  ])ublic  lands,  need  of  more  money           83 
Em])ankment«,  two  forms  in  use  in  check  system  irrigation         248 
Engineering,  agricultural,  value,  and  study  in  schools    97-98 
Engineers,  commission,  administration  of  road  inq>rovement         456 
Entomology,  Bureau  (  Division),  direction  of  silk-culture  investigation     144, 145 

recommendation  of  bureau  organization         108 
work  against  cotton  boll-weevil     104, 105,  214 

in  1902,  result    210-211 
organization  and  duties     73-79, 511 

EupsaUs  m'nvjtn ,  oak-timber  worm,  descri[)tion,  life  history,  injuries   323-324 
Evaporation  from  water  surface,  variation,  remarks         282 

influence  of  forests,  discussion     2S1-283 
loss  of  water  from  southern  soils         159 
rates  on  mulched  and  unmulched  soils,  comparison         160 

transpiration,  seepage,  etc.,  explanation  of  terms     2.S0-281 
Exi)eriment  station,  Indiana,  result  of  tests  of  distances  between  corn  rows...       188 

South  I )akota,  work  in  crop  rotation     450-452 
stations,  agricultural,  locations,  directoi>',  ami  work    51(>-518 

an<l  Agricultural  Colleges,  American.  As.^ociation   85,86 
conclusions  from  tests  as  to  time  for  corn  jdanting          184 
cooperative  work  of  Bureau  of  Plant  Industry           23 
Otiice,  nutrition  investigations,  coopenition,  note         347 

work;  organization  and  duties    84-99,512 
relation  to  farmers'  institutes     150,  151,  153 

progress,  discussion     84-85 
training  (»f  farmers'  institute  lei-turers         154 
work  in  crop  rotation         448 
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rage. 

Exi>eriiuents  ai^iiinnt  V)oll  weevil,  plan  of  operation         210 
in  tletenninini^  effect  of  fo<)<l  preaervutiveH    290-JiOl 

Export  cattle  trade,  tlaiiger  from  <'attle  scat)         504 
farm  })roducts,  value.s,  and  special  features,  ([uantitien   479-480,  481-48;i 

Exports  and  imports,  agricultural  products,  statistics     OHO-700 
domestic,  excess  over  import^!,  remarkw           11 

farm  products,  consi)icuoua  clasHes    484—485 
of  apples,  intluence  of  cold  storage  and  increase,  remarks         237 

forest  products,  statistics    72,  694-C95 
oleaginous  seeds  and  nuts,  several  countries   421,  423,  424,  425, 426 

Farm  animals  and  their  products,  statistics    G59-67G 
arid  region,  proper  irrigation    243-245,  247 
management,  study,  and  demonstration,  exix^rimeuts           44 
mapping  and  keeping  of  records,  note         1 84 
mechanics,  interest  of  agricultural  colleges           98 

model,  article  by  W.  J.  Spillman    303-370 

( dairy ) ,  conclusions  from  study    3G9-370 
hands  employed  and  methods;  cows  and  their  feed     304,  305 

power,  new  sourc;es,  suggestion           98 
production.  United  States,  surj)lus;  progress     10,  12, 13 

products,  competitors  of  United  States  in  selling    4S5-490 
destination  of  surplus    483-485 
German  imports,  statistics           71 
increase  of  value  from  farm  to  port    479-480 

surplus,  Nation's,  article  by  (leorge  K.  Holmes    479-490 
Farmer,  progressive,  essentials,  discussion    444,  445,  440 

study  of  ])hysical  geography  and  geology         442 
valuable  facts  regarding  barnyard  manure         450 

Farmers,  balance  of  trade,  remarks           11 
Bulletins,  notes     101 , 1 03,  570 
importance  of  bobwhite  as  source  of  revenue,  remarks    2j)0,  201 
Institute  specialist,  duty         150 

Workers,  American  Association,  organization;  officers  ..  149,519 

institutes,  article  by  John  Hamilton     149-158 
assistance  of  farmers'  boys    155-157 
attendance,  number  of  meetings;  statistics    152,  580 

improvement,  discussion     157-158 
management  and  cost,  discussion         154 

training  of  lecturers   "-    153-154 
niistakes  and  unfortunate  conditions         448 
National  Congress,  officers         525 

practical,  soil  problems,  article  by  E.  C.  Chilcott    441-452' 
sugar-beet  growers,  number         400 
suggestion  as  to  growing  macaroni  wheat         334 

Farming,  dry  land,  remarks           28 

general,  relations  of  sugar  beets,  article  by  C.  0.  Townsend   399-410 
Farms,  demonstration,  establishment           30 

Fats,  animal,  and  vegetable  oils,  discussion    412-413 
Federal  Government,  power  for  control  of  sheep  scab         498 

(U.  S.)  relation  to  control  of  contagious  diseases  of  ani- 
mals, article  by  D.  E.  Salmon    i^l~^^^' 

Feed,  for  cows,  model  farm    305-300 
Feeding  lower  animals,  determination  of  effect  of  food  preservatives         290 

system  for  dairy  cows,  changes         300 
Fence  posts,  treatment  for  preservation,  notes    432,  433, 439 
Fermentation,  loss  of  bread  in  making         352 

of  tobacco,  notes          ^>6 

Fertilizers  and  crop  rotation  in  corn  growing,  discussion     181-183 
low  estimate  of  manure  in  AVestern  States   -   _  447 

Fever,  splenetic,  or  Texas,  in  cattle,  discussion    505-500 
Texas,  inspection,  supervision,  and  dip})ing           19 

Fiber,  cotton,  relation  of  character  to  soil,  note         120 
long-staple  cotton,  strength,  remarks         131 
plants,  experiments  in  Porto  Rico  and  Hawaii           90 

study  and  experiment           34 
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l"'ilHM>,  li;ir<l,  M;iiiila,  hi.'^al,  N<'\v  Z<alaii<l  ln'iiip,  inaiuiliuH,  intk',  diHcUHHioii. .   '.'Mi  'MH 
plant,  coninu'n'ial,  priiu'lpal,  arti<'le  l)y  LynttT  II.  lU'wey     .''.H7-89S 
^•(ilt,  Hax,  luMn]),  an<l  jute    :'AH)-:'/.H 
v»'j;t»tul)io,  iini>nrt.'^,  ntnlistii's         ()8:> 

F'u'M  oiKTatioiis,  Jiurcaii  of  Soils,  ]inl)Iication  of  report           (52 
study  of  soils  l»y  fanner   -. .       445 
work,  road  investij^ntionn,  cooperative,  remarks           9!> 

Fi;;-fertili/.inj^'  insect,  work           74 
Filatures,  estahlislmient,  relati(»n  to  silk  cull n re      1  10,  141 

Filler  tobacco,  production  an<l  value  in  I'.MM           <»<> 
FircH,  forcHt,  in  1^K)3,  remarks         Hoo 

invest i<j:ationH  by  Burenn  of  Forestry           52 
relation  of  insects           70 

Flails,  pennants  and  si;;nals,  Weather  Jinrean,  explanations      1  1!>-120 
Flax,  cultivation  and  fori'i^ni  seed           27 

diseases,  VMS         554 

imported  seed  and  improved  liandlin*;,  remarks           .'M 
ori«j;in,  extent  of  use,  jjrowing,  handling',  and  uses     '.V.H)-'.',{)2 

Flaxseed  and  cotton  seed  in  Tnited  States,  discussion         411 
production         410 

crops,  yields,  values,  ]>rices    040-051 
cultivation,  development  in  United  States,  discupsion    413-414 
sources  of  sup[)ly,  important         418 

Avilt,  disease  of  Hax  ]»lant,  note         301 
Flood  and  river  service,  Weather  Bureau           10 
Floodinjj  crops  in  irri<ration,  location  of  laterals           244 
Floods,  lower  Mississii)pi  Valley,  remarks         527 

Flour,  1  >lcudin<2;  of  hard  ■wheat  with  soft  wheat,  effect  on  bread         351 
composition,  relation  to  bread  made  in  several  ways         354 
grain,  and  provisions,  freight  rates,  Chicago  to  European  ports         079 
macaroni,  use  in  blending         335 
making  of  bread,  process,  discussion     349-352 
manufacture  from  macaroni  Avheat,  notes         334 

wheat,  and  bread,  article  by  Harry  Snyder  and  Charles  I).  Woods   347-302 
rye,  etc.,  making  of  bread         348 

Flours  and  breads,  composition,  table  of  recent  analyses         350 
Graham,  entire  wheat  and  standard  patent,  discussion     354-358 

Flower  and  garden  seed,  miscellaneous,  distribution           24 
Flowers  and  leaves,  crude  drugs,  imports         340 

''Fly  off,"  definition,  influence  of  forest    281,  283 
Food,  and  nutrition  investigations;  cooperation  [ffee  also  Plant  food)    91 ,  92 

birds',  relation  to  migratory  movements,  notes    371,  372,  375,  378 
bobwhite,  discussion;  lists  of  seeds,  fruits,  insects,  etc     194-199,203-204 
coloring  matter  and  preservatives,  study    54-55,  50-57 
preservatives  exjieriments,  Dej^artment  of  Agriculture,  conclusions   301-302 

data,  tables...  295-301 
selection  of  Department,  experimental  cla^s    292-293 

substances,  lines  of  investigation  of  preservatives    2^K)-291 
use  of  boV)white,  supply  and  prices         199 

Foods,  composition,  in  Department  of  Agriculture  experiments    25^8-301 
imported,  inspection           55 

preservatives,  effect  on  health  and  digestion,  article  by  11.  \\'.  Wiley.  289-302 
Foot-and-mouth  disease,  outbreaks  of  1902  and  it.s  control   *. . . .   18-19 stamping  out  by  Bureau  of  Animal  In<lu.vtry         493 
Forage  crops  an<l  cereals,  diseases  {see  aixo  Alfalfa,  etc. )         554 

growing  for  demonstration  of  improvement.^           30 
Forecasting,  weather,  forecast  district-^  and  centers  [L\  S.]     114-115 
Forecasts,  Weather  Bureau,  daily,  preparation  and  di-stribution   110-111.  110-117 
Forest  an<l  shade  trees,  and  nuts,  disease*"         555 

cover,  percentage  of  rainfall  kept  from  soil,  and  rapid  evaporation         282 
management  on  public  lands,  remarks         55s 
products,  imports  and  exports,  statistics    0S3-<>84,  694-OJ15 
reserves,  change  of  i)ublic  sentinjent,  remarks;  ext4'nt         557 
trees,  hard  wood,  insect  injuries,  article  by  A.  D,  Hopkins     313-328 

Forested  and  nonforested  areas,  couiimrison  of  run-off   265-267 
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Forestry  ansociations  and  schools         <')24 
Bureau,  work;  or^'anizatiou  and  duties   45-5:5,  510 
on  i»ul)lie  lands,  remarks         557 
private  lands  and  state  legislation         558 

I)rogress  durinj^  1903    557-5G0 
records,  improvements           53 

Forests  and  forest  ])r()dncts,  studies,  remarks         558 
cuttinjjj,  iniluence  on  crude  dru«^  supply         337 

injury  to  rice  industry  in  Carolina           96 
effect  of  run-off,  discussion     2.S7-2H8 
fires;  schools;  railroad  interest,  remarks         5(50 
importance  to  tlow  of  mountain  streams         28G 
ill  mountainous  regions,  effect  of  destruction         282 

influence  upon  evaporation,  discussion     2S1-283 
insects  dama-fing,  investigation           75 
rainfall  as  controlling  factor  in  distribution  and  density,  remarks         280 

relation  to  stream  How,  article  by  James  W.  Toumey     279-288 
France,  exports  of  Fnited  States  surj)lus    484,  485 

Nancy,  investigation  of  intlueiice  of  deciduous  forest         282 

oleaginous  seeds  and  nuts    4 19-420,  421 
Freezing  temperatures,  impairment  of  fruit  prospects         527 

Freight  rates,  tables   .'       ^^^"?1^ Frost  as  destructive  agent  in  building  sand-clay  road    2(31-262 
use  of  water  to  prevent  injury  to  cranberry  crop           97 

Fruit  and  its  keeping  quality,  condition  in  cold  storage  {see  also  Apple,  etc. )  . .       230 
damage  by  weather  .         529 
food  of  bobwhite,  remarks         1^'^ 
frost  warnings,  note         117 
growing  as  a  business,  development     ^  225 

influence  of  cold  storage  on  standard    237-238 

l^rogress,  1903,  review  by  W.  H.  Kagan    555-556 
marketing  and  storage,  experiments  and  study   -         39 
markets,  glutted,  some  causes         227 
plantation,  experimental,  at  Arlington  farm           42 
prospects  impaired  by  freezing  temperatures         528 
storage  and  marketing,  study  and  experiment           39 
storer,  relation  of  warehouseman         229 

Fruits  and  seeds,  crude  drugs,  imports         '^-10 
competition,  American  Pomological  Society,  new  rule         556 
food  of  bobwhite,  list   •   -  -  ̂    ̂   204 
imports  and  exports,  statistics,  etc   482-483,  686,  695 
orchard,  diseases,  study   ^^     31 

promising  new,  article  by  William  A.  Taylor....    267-278 
sales  in  United  Kingdom  and  Germany,  competitors    487,  489 
stone,  diseases,  1903;  small  and  subtropical,  diseases,  1903   550,  551 

Fungicides  and  insecticides,  efficiency  with  fruits         556 
Farcnva  /a7i(/a, Mauritius  fiber  plant         397 

Furrow  irrigation,  location  of  laterals         2-14 
F'urrow-and-ridge  cultivation,  dangers         162 

Game,  Alaska,  protortion           83 
and  birds,  organizations  for  protection         525 
birds,  position  of  bobwhite         200 

importations,  1903;  court  decisions,  1903   567-568,  568-569 
laws,  enforcement,  remarks           82 

protection  and  introduction,  discussion    81-83 

in  1903,  progress,  review  by  Henry  Oldys   566-569 
Garden  and  flower  seed,  miscellaneous  distribution           24 

testing,  Potomac  Flats,  remarks           42 
Gardens,  school,  work  in  establishment           86 

Geography,  commercial  and  physical,  need  of  farmer    441,  442,  444 

Geology  and  soil  conditions,  study,  discussion    441-444 
stud  v  by  the  farmer    442-444 

Georgia,  cotton  consumption,  discussion,  with  historic  notes      470-472 
origin  of  Terry  apple  and  Welch  peach    270,  271 
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CcriiKiTiy,  exports  <»f  I'lutod  Stat  oh  farm  snri>lnp      484,  485 
•  •Ic.ii^iiKniH  SIMM  Is  an<l   nuts,  imports,  exports     421-422,  42.'i 
sales  of  farm  products,  competitors    488-4JK) 

(iir.Hs,  I'rof.  Wii, 1,1AM  1).,  assistjuice  on  charts  on  raiiifull  uiid  yieM  of  corn...       215 
( iimiiiiLr  an<l  ):ins,  ))i«'kiii^' and  l>:din;;of  l<»nir-.'-tnple  I  "pland  cotton      I.'i4-IH5 
( Jliatlin,  proportion  to  ̂ I'lt*'"'"  "»  tlonr;  effect  on  bread     .'i4W,  .'{50 
(dncose.  nse  in  sirups  and  effect  on  marketH   A           55 

(diiton,  injportanco  in  l>rtiiid  makinj^     ;»4*.i,  .'i5() 
proper  propoition  of  jiliadin  to  ̂ dntenin         .'»51 

( ilnt(Miin,  proportion  to  ̂ iia<lin  in  tlour,  note         .'54'.> 
( ioats,  imports  fi-om  Mexico           22 
(loldiMi  seal,  shortage  in  supply,  cultivation,  etc         .'{.S8 
(t'ossupiiini,  commercial  varieties,  dis<'ussi<tn     '.iSH-'AUO 
(iraliam,  entii'e  wheat,  and  standard  patent  Hours,  <liscussion     .'>54-.'^')8 
Grain  and  ̂ rain  products,  imjiort.s  and  exports,  statistics    (}.S(>-GH7,  (5% 

broedintr,  work  at  experiment  stations           84 
exiK)rts,  destination         484 
tlour,  and  provisions,  frei^lit  rates,  diica^o  to  Kuropean  ])orts         (179 
in  food  of  bo!)white,  discussion          197 

transjyorlation  rates,  statistics  {fn'c  <iJso  ('orn,  wheat,  etc. )    ()7*>-()79 
Orain-^radint;  methods,  remarks           .S5 
(Jrains,  now  foreign,  distribution           25 
(iranLre,  National,  otticers         52() 
(iranidar  structure  of  soils,  favorable  conditions         168 
Granulation  and  porosity  of  soil,  value  in  ̂ rowinj^  croj)S      ]  ()3--164 
Grape,  Headlight,  value,  origin,  description,  advantages    270-277 
CJrapes  and  grape  growing,  studies           40 

loss  by  bobwhite,  note          199 

Grapevine  stakes,  preservative  treattuent,  notes    4.'{2,  4.S3 
Grass  crop  on  model  (dairy)  farm,  management         .'J67 
Grasses  and  forage  jdants,  Hawaii,  study           89 
Grasshoppers,  food  of  bobwhite,  list         204 
Gravel  and  macadam  roads,  width  under  ditlicult  conditions         462 

road,  Illinois  deposits,  use  in  Tennessee         4.59 
Greenhouse  and  ornamental  i)lants,  diseases         555 
(irithn  long-staple  cotton,  origin  and  character     127-128 
Grubs,  bark-boring,  destruction  of  oaks,  chestnut,  birches,  and  poi)lars   H20-I-522 

injuiies  to  living  trees         .314 
Gulf  and  South  Atlantic  coa.sts,  porosity  an<l  granulation  of  soils     163-164 
Gums,  resins  and  balsams,  crude  drugs,  imi)orts         340 

Hamilton,  Jonx,  article  on  "The  farmers'  institutes"     149-l.j8 
Hardwood  forest  trees,  insect  injuries,  article  ])y  A.  I).  Hopkins     31.3-328 
Harrows  and  horse  weeders  for  corn  culture,  note  on  u.«e         189 
Hai{TLEV,  C.  p.,  article  on  "The  cultivation  of  corn"      175-192 
Harvest,  1903,  wheat,  oats,  and  hay,  notes    535,  537,  538 
Harvesting  of  sugar  beets,  renufrks         407 
Hawaiian  Islands,  j)lant  diseases;  forestry    555,  .560 
Hay,  curing  on  model  (dairy)  farm         369 

imports  and  exports,  statistics    687,  097 
sales  in  United  Kingdom,  competitors         487 
wild,  extent  of  use,  and  study           37 

yields,  ])rices,  values,  exj)orts    637-1)42 
Health  and  digestion,  effect  of  preservatives  in  food,  article  by  H.  \\ .  Wiley. .   289-.302 

of  man,  relation  of  animal  to  human  tuberculosis;  insects     21,77 

study  and  effect  of  coloring  and  prt'servatives  in  food    54-.55 
Hemp,  imported  see«l  and  improve<l  handling,  remarks           34 

manila  and  si.sal,  growing  in  Porto  Kico           90 
New  Zealand,  description,  uses,  import^;  niauritius    396-.397,  .397 
origin,  countries  of  cultivation,  j>roduction,  and  uses    392-.393 

Henbane,  bella<lonna,  and  stramonium,  cultivati(»n  and  gathering         345 
llenequen.      [Ser  Sisal.) 
Herons,  migrati<ni,  note         373 

Hickory-bark  In-etle,  <lescription,  life  history,  injury,  and  reme<ly     314-317 
Highway  improvement,  forces  at  work     454-4.55 

Highways,  law  for  tree  planting.  ('onnecti<-ut  {see  also  H<»adH)         569 
Hiley  i)each,  value,  origin,  description,  advantages,  Hvnonynis     271-272 
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IIilj;anl,  Prof.  E.  W.,  report  on  California  nilk  induhtry  in  1S7H     lliS-l.'W 
Hill  tidt'ei,  Hiij^ar  lK,'etti,  jtrobahility  of  failure         40:i 
Hilly  or  roUinj^  land,  noil  vvashinj^,  ])revention         178 

Hot',  ut!0  in  cotton  cultivation,  rcniarks     i'Xi,  134 
H<»^  cholera,  lu.^scs  and  study,  inspcftion     20,  21 

Hogs,  breeders,  associations         o'J'.i 
exports,  statistics.  *.         091 

numbers,  values,  prices      <)7.'i-(i75 
HoLMKs,  (jeokge  K.,  article  on  "The  nation's  farm  sur])lus" .       -\7\)-4\i() 
Homespun  cotton,  linen,  and  woolen,  use  in  South  in  1810         -UH 
Homestead,  public  lands  open,  remarks,  and  ta])le  by  States   577-57^ 
Hopkins,  A.  1).,  article  on  "Insect  injuries  to  hardwood  forest  trees"   313-328 
Hoi>s,  sales  in  United  Kingdom,  competitors         487 

wholesale  prices    (>48-(>49 
Horses  and  mules,  numbers,  values,  imports,  exi)oi"ts,  prices   6o9-Wj2 

breeders,  associations           522 
imports  and  exports    680,  091 
inspection  and  imports,  notes   21,  22 

Horticultural  and  kindred  socitities,  national,  list         525 
Hose,  canvas,  iuid  metal  pipes,  use  in  irrigation         249 

HowAKu,  L.  ().,  article  on  "The  United  States  Department  of  Agriculture  and 
silk  culture "      1 37-1 48 

Hulls,  cotton,  distribution  of  boll  weevil,  note         212 
Humid  and  semiarid  regions,  comi)arison  of  crop  rotation         449 

regions,  evaporation,  invariability  with  rainfall         281 
irrigation  study,  remarks    94,  96 

Hunter,  "W   D.,  article  oji  "The  status  of  the  Mexican  cotton  boll-weevil  in 
the  United  States  in  1903  "    205-214 

Hurricane  and  storm  warnings,  Weather  Bureau,  explanation         119 

Ifydradls  canddeiisis,  golden  seal,  cultivation  proposed         'SoS 
Hygienic  table,  food  i)reservative  experiments,  regulations    292,  293 

participants  in  study  of  preservatives           54 
Hyoscyam us  n i(j€7\  henbane,  remarks         345 

Illinois,  corn  breeding,  work  of  station,  etc           84 
origin  of  Akin  api)le         268 

plan  for  interesting  country  boys  in  farmers'  institutes     155-157 
road  conditions,  material,  and  legislation         459 

Illustrations,  conservative  use         102 
Implements  in  sugar-beet  growing,  remarks         409 
Imports  and  exports,  agricultural  products,  statistics    680-700 

of  farm  products  and  forest  products     71,  73 
live  stock  from  Mexico           22 

oleaginous  stMi'ds  and  nuts,  several  countries. . .  418,  420,  422,  424,  425,  426 
India  cotton,  desiTiption  and  uses         390 
Infection,  sheep  scab,  spread   497, 502-503 
Insect  and  weed  destroyer,  bob  white,  discussion    194-199 

cotton-boll  weevil  enemies,  studies         107 
injuries  to  hardwood  trees,  article  by  A.  D.  Hopkins   313-328 

woo<i  of  living  trees,  discussion    323-328 
Insecticide  and  agricultural  water  laboratory  work          57 
Insecticides  and  fungicides,  efficiency  with  fruit  trees         556 

experimental  work           79 
Insects  and  other  invertebrates,  food  of  bobwhite,  list         204 

cotton,  need  of  attention         106 
from  abroad,  work  of  Division  of  Entomology           73 
injurious,  Hawaii,  investigations          90 

principal  injurious  of  1903,  review  by  F.  H.  Chittenden    563-566 
relation  to  health  of  man           77 

Inspection  and  grading  of  grain,  remarks           35 
at  shipment  of  sheep  for  control  of  seal)         502 
control  of  contagious  diseases  of  animals         492 
for  control  of  sheep  scab,  notes   498,  499 
of  animals  and  animal  products;  renovated  butter    21,  22 

imported  food,  remarks           55 
Texas  fever           19 
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IiihtrunuMils,  nu'tooroloKicnl,  (Minipnicnt  of  wi-atluT  Htationn     111,112 
Interior,  IV-partiucnt,  irri;r:iti((i),  l^H).'.   574-575 
liil('rHtaf(M'nniiuorco.  roy;nl:ili(inM  au'iiiriHt  Hprcad  of  aniiiial  diHoawB.  498,  4U9, 5(X),  505 
Iowa  oxiM'riiiu'nt  station,  cxju'rinu'iit  in  f»«'<linvj  cattle           84 

now  mail  law,  advantam'  jironiini'tl         458 
riia«ls.  cliaractiT  an«l  iostlincMH         4.'>7 

IrrijJTation.  I  mi  Mini:  latcraJH    '.'Aiy-'Z-iH 
conditions  and  lay  of  land,  favorahlc     L':5W,  241 
dinponal  of  laml  by  ( Jcncral  ( Jovcrnniont,  ninai  kn         575 

Kastorn  UnittMl  States,  remarks;  forci^jn  stndics    Ui'y-UT/Jl 
injury  hy  excessive  use  of  wattT,  study    1>3-^I4 
invcsti;ration,  work    92-{il) 

locating'  farm  lat(>ral,-^    L'4.'i-245 
of  su;_'ar  beets,  remarks     405-4(lf{ 
preparation  of  land,  article  by  K.  V.  Teele     2;;i*-250 

snnnnary,  with  estimate  of  cost         250 
problem  of  cotton  boll-weevil,  note         209 
review  for  1908,  by  Elwood  Mead    572-570 

Ftatistics,  United  Stat<>s,  190.')    575-57(5 
use  of  metal  pi|>es  and  canvas  Iiose         249 

Island  possessions,  ]>lant  diseases  [fn'r  (ilso  Hawaiian,  etc. )         555 
Istle,  plants  and  regions,  varieties  with  defccriptions,  usfet?   ;}97-o93 

James  I,  King  of  England,  regulation  of  quality  of  drug?   :         251 
Jaumave  istle,  remarks         ;-{<J7 
Jefferson,  Thomas,  influence  on  cotton  manufacturing  in  South    463,  4(55 
JuDD.  Sylvester  1).,  article  on  "The  economic  value  (-f  the  bobwhite"     193-204 

Jute,  regions  of  cultivation,  growing,  handling,  prices,  and  ut-es   '.   393-394 

Kansas,  road  building  and  laws         400 

Kebler,  Lyman  F.,  article  on  "The  adulteration  of  drugs"    251-258 
Keeping  quality  of  apples,  conditions  influencing    230-235 

influence  of  environment         234 

Kelly,  Miss  Henrietta  Aiken,  study  of  silk  culture,  and  -svork  for  Department. .      145 
Kenai  experiment  station,  Alaska,  remarks           87 

Kenealy,  James,  article  on  "Weather  bureau  stations  and  their  duties"...  109-120 
Kentucky,  cotton  consumption,  notes,  statistics    475,  476 
Kiln  drying,  wood,  pre])aration  for  preservative  treatment         429 

King,  F.  II.,  article  on  "Some  results  of  investigations  in  soil  management " . .  159-174 
Kittredge,  Henry  G.,  estimate  of  production  of  long-staple  Upland  cotton         122 

Labor  in  silk  industry,  problem  of  supply     1-11,  147 
price  as  factor  in  drug  ])roduction         342 
sugar-beet  growing,  remarks         407 
system  for  road  making,  influence  on  character  of  roads         458 
tramp  and  j)rison,  for  roads,  note         402 

Laboratories,  Bureau  of  Chemistry,  work    5(>-59 
Lal>orer  in  sugar-beet  growing,  basis  of  employment         408 
Ladybird,  enemy  of  San  Jose  scale,  remarks           78 
Land  for  corn  growing,  necessity  of  fertility         ]  77 

preparation  for  irrigation,  article  by  R.  i\  Teele    239-250 
public,  dis])osal  for  irrigation,  remarks         575 
smoothing  and  leveling  for  irrigation    240-243 

Lands,  public,  forestry,  remarks;  forest  management   557,558 
open  for  settlement,  remarks  w  ith  table,  by  States   577-579 

Lard,  cotton-seed  oil  with  animal  fattjas  substitute    415—416 
Laterals  for  irrigation,  building     245-248 
Law  coiitndling  shipment  of  live  stock,  violations  an«l  additions    494-495 

court  decisions  on  irrigation  (juestions,  J903,  remarks         574 
game,  decisions,  1903,  remarks    567-5r)8 
United  States  Kevised  StatuUa  on  Unite<l  States  rharmaco|xi*ia         257 

Laws  for  road  improvement,  recent  enactments,  note         457 
game,  enforcement           82 

protet  tic'n  of  bobwhite,  lai'k  t»f  uniformity,  etc.,  reumrkn           202 
relati(»n  of  I'nited  States  IMiarniacoixeia     250-257 
road,  and  road  conditions  in  several  States     458-4(K) 
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^   Patre. 

Lo  Due,  CoinniiHsioner,  advocacy  <»f  ( iovcnniicut  ai<l  f<u-  ̂ -ilk  culture         140 
Leaching  of  plant  food  froiu  soil,  study      KiO,  107 

Leaf  tibers,  luanila,  sisal,  etc.,  character         '.S't^'^ 
Leakaji:e,  irrijxatiou,  losses           95 
Leaveuiu'T,  bread,  losses  by  use  of  yeasts  and  metho<lH  avoidinj^  lo^s     352,  353 
Leaves  and  tiovvers,  crude  dru<;s,  imports         340 
Legislation,  game  protection,  1903,  remarks    500-5(57 

forest  and  f(  )restry,  State    55H-559 
irrigation,  l)y  States,  1903    573-574 
rond,  recent,  review  by  M.  ( ).  Kldridge     509-572 

Leguuiinous  cro})S  in  corn  growing      lHl-182 
introduction,  remarks           37 

Levelers,  use  in  smoothing  land  for  irrigation,  descriptions     242,  243 
liCveling  and  smoothing  land  for  irrigation,  device,  homemade   240-243,  245 
Libraries,  information  on  road  building,  note         462 
Library,  Department,  accessions  and  technical  work         103 

work;  organization  and  duties      102-103,  512 
statistical,  remarks,  Hawaii  experiment  station   1     70,  89 

Licorice,  region  of  i)roduction,  description  of  plant,  handling     343-344 
Life  and  crop  zones,  determination,  remarks           80 
Lightning,  losses,  weather  record,  use  in  adjustment  of  dispute         309 
Lime,  influence  on  nitrification  and  water-soluble  salts     1 70-174 
Lime-and-sulphur  dip  for  cattle  scab,  note         505 

sheep  scab,  effii-iency  an<l  effect  on  wool     500-501 
Limestone  rock  as  road  material,  note         460 
Linseed  oil.     (aSV<;  Flaxseed,  and  Oil.) 

LiinDii  i(sit(U'nifiinn))i,  flax,  origin,  handling,  and  uses   ■. .   390-392 
liister  for  corn  planting,  advantages     186-187 
Live  animals,  export  value,  note;  exports,  destination    481,  485 

stock  and  dressed  meats,  Chicago  to  New  York,  freight  rates         677 
Association,  National,  ofKcers         521 
industry,  need  in  cotton  belt,  note         169 
law  controlling  shipment         494 
matters,  State  sanitary  oflicers         523 

Loam,  clay,  and  sandy,  value  as  siigar  beet  soil         401 
Ijocust  and  oak,  carpenter-worm  injuries,  discussion     326-327 
Locusts,  beetles,  weevils,  etc. ,  in  food  of  bobwhite         196 
Long-stai)lo  cotton,  improvement  of  varieties     130-131 

increase  of  demand,  and  probable  shortage    122-123 
regions  for  growing     121, 122 

Upland  cotton,  cultivation,  discussion     132-134 
varieties,  origin,  and  character      126-130 

cottons,  introduction,  discussion           12 
Louisiana  and  Mississi})i>i,  deltii  region,  soil  and  cotton,  remark         126 

cotton  consumption,  notes,  statistics    475,  476 
delta  region,  for  cotton  and  explanation  of  words         122 
INIexican  cotton  boll-weevil,  exterminative  measures         206 
Purchase  Exposition,  St.  Louis,  officers     .       520 

Lumber,  car,  treatment  lor  i)reservation,  note         432 
Lumbering,  conservative,  need  of  introduction           45 
I^umbermen  and  mine  owners,  interest  in  forestry     559-560 
Lupines,  forage,  use  and  value,  suggestion           34 
Lucpiillo  Forest  Keserve,  Porto  Kico,  note           91 
Lymexylon  sericeam,  chestnut  timber-worm,  characteristics  and  remedy         325 

^Macadam  and  gravel  roads,  width  under  diflicult  conditions.         462 
Macaroni,  manufacture  from  American  wheat         335 

vermicelli,  etc. ,  remarks         348 

wheat,  article  by  James  H.  Sliepard    329-336 
classes;  protein  content         331 
countries  of  commercial  production ;  introduction         329 
increase  of  production  and  methods  of  cultivation         330 
uses   ^   335-336 

wheats,  chemical  and  milling  factors,  table     332-333 
Machinery,  farm,  need  of  manufacturers           98 
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Mnpuov.     (.SV,-  MamititiP. )  ''"Ko. 
Mails,  ninil.  Iter  <lrliviry,  iiifltUMiro  for  roa<l  iiupmvoinont     KK),  454 

Manila  HIkt.  cull  i  vat  ion  <>f  i»laiit.  y  it-Id,  «lrscri|>ti<iii,  uh«'H     .'{iM-IiWf) 
inv«'stii:ali<»n  l»y  riiilippiin' ^rovcrmncnt,  remarks           .S5 

Maiiurc,  harii,  rstiiiiati' as  wastr  atnl  niiisiiucc  in  Wrsti-ni  Stutt-H          447 
haniyaul,  in  cDrn  ^Mowinj^          IKl 

usr,  cliniiiral  ami  physical  ri'lati<iiiH    44W-450 
haiKlliiig  on  iimkIcI  (dairy)  farm    .'i«)4,  .'UW 
stable,  iMflucnco  on  nitrlTK  atioii  and  watcr-soluMc  sails     170-172 

Manures,  ^rccn  and  staMc,  bcnclit  to  soil  l>y  incrcahin^' ^'ranulation         108 

Market,  cotton,  advantap'  of  lon^'-staplc  I'pland         124 silk  cocodus,  notes     77-78 

Marki'tinjx  and  stora;:e  of  fruit,  study  and  experiment           '.'M 
apple  crop,  transition  in  methods         22<) 
farm  pro/hicts,  movcHient  to  ports    470-481 

lon;^-staph'  l'j»land  cotton      1:^5-130 
stock  cattU'  affected  with  Texas  fever         500 

Markets,  apple,  inlhience  of  cold  stora^'e  iiM'xtension         2'.')Q 
fruit,  glutted,  some  causes         227 

^Sfnryland,  (wrly  cotton  manufacturin;^'  «'ompanies         405 
Mattin.u:  in<hi>try,  sti'ps  for  introduction           27 
Mauritius  fiber,  or  hem]>,  discussion         HU7 
Mead,  Klwood,  review  of  irrigation,  lUO:}    572-570 
3Ieat  and  meat  products,  export  value,  note;  exports,  destination..  481,482,484-485 

inspection,  remarks   ^           21 
nuat  products,  and  aninials,  sales  in  United  Kinj^dom,  competitors         480 

!>rcats,  dressed  and  packed,  frei^dits,  Chicago  and  Cincinnati  to  New  York  ...       077 
Mechanics,  farm,  interest  of  airricultural  collefjes           98 

Medicinal  ])lants,  and  druir,  experiments  and  study           ?,'i 
!^Iennonites,  planting  of  mulberry  trees  and  raising  of  silk  cocof)ns         140 
Mercuric  ehlorid.     {SW  Corrosive  sublimate.) 
Messengers,  Weather  Bureau,  recpiirements         115 
Meteorologieal  observations,  transmission  by  telegrai»h,  American  beginning  .       109 

service,  United  States,  origin  and  development     109-110 
summaries,  regular  mailing  to  attorneys  and  others         303 

Meteorologists,  expert  testimony  in  lawsuits     31 1-312 
Meteorology,  advance  by  Weatlier  Bureau  in  1902-3           15 

encouragement  of  study,  remarks         1 19 
Mexican  cotton  ]>oll-weevil.     {Src  Boll-weevil,  cotton.) 
Mexico,  cotton  boll- weevil,  persistence,  note         212 

Gulf,  migration  of  l)irds,  routes     373,  374,  375,  370 
imj)orts  of  live  stock           22 
production  of  istle         397 

weather  reports  for  Ignited  States,  daily  forecasts         Ill 
Michigan,  origin  of  Welch  i)each         273 

sugar-beet  gr< )wing,  note         408 
Migration,  birds,  casualties    373-374 

causes;  distance     37 1-372,  374-375 
relation  to  temperature    382-383 
relative  position  of  groups,  discussion    380-382 
routes,  discussion;  speed,  variations   375-378,  383-384 
Bome  new  facts,  article  by  Wells  W.  Cooke     371-380 

robins,  route  and  rat<'  of  travel.  United  States  to  Alaska,  chart         385 
spring,  birds,  special  features    3S1-382 

Milch  cows,  nund)ers,  values,  imports,  exports,  prices    002-003 
Milling  and  chemical  factors  of  macaroni  wheat    332-333 
Milk,  model  farm,  management         304 

State  standards,  table    5S1-582 
Mine  owners  and  lumbermen,  interest  in  fon-stry    559-500 

Minnesota,  cost  ot  road  construction,  county  engineer's  statement         401 
experiments  in  bread  making,  importance  of  starch  and  gluten         350 
migration  of  robins         384 

National  F<»rest  Be.«erve,  remarks   "      558 
road  improvement,  an<l  prop(jsed  legislation,  reinarlcs         400 
station,  wheat  bree<ling           84 
wheat,  remarks         356 
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MiHsitJHii^pi  and  Louisiana,  delta  region,  soil  and  cotton,  rtMnarks   ,   122, 120 
cotton  consumption,  notea;  ntutiHticH    475, 47<i 
Valley,  lack  of  road  niaterial,  note         4»)1 

Minsuuri,  cotton  conauniptiun,  notes;  KtatiHtics     475,  47H 
roads,  character  and  costliness   _    4(JH,  451) 

Mite,  or  acarus,  cause  of  cattle  scab,  note         504 
Mites,  ylieep  scab,  killing  l)y  authorized  dips         50<) 
Moisture,  soil,  importance  of  retaining  in  soil  in  corn  growing,  discussion  ..   180-181 
Moore,  AVillis  L.,  chief  executive,  Weather  Bureau,  note         114 
Morns  muUicauHs  craze  in  silk  culture,  remarks         lya 
Motor-vehicle  interests,  influence  for  road  improvement         454 
Mount  Weather  Observatory,  meteorological  ])lans,  remarks           15 
Mountain  streams,  imi)ortance  of  forests  to  liow         280 
Mountainous  regions,  effect  of  destruction  of  forests,  note         282 

Mulberry  trees,  planting  as  first  step  in  silk  culture     140, 143, 144-145 
Mulch,  influence  on  cai)illary  rise  of  salts  to  soil  surface,  discussion         161 

of  leaves  and  litter  in  forest,  effect  on  soil         284 
soil,  development  by  cultivation         160 

relation  to  evaporation  of  soil  moisture         181 
the  movement  of  nitrates  in  soils         174 

restoration  after  rain  in  corn  growing,  note         189 
Mules  and  liorses,  numbers,  values,  imports,  exports,  prices  {see  also  HorBea) .  659-662 
Munson,  Prof.  T.  V. ,  originator  of  Headlight  grape,  No.  1         276 
Murres,  flight  observation,  by  llarriman  expedition  in  Alaska         872 
Muifa  textilis,  Manila  fiber  plant         394 
Mushrooms,  work  of  Bureau  of  Plant  Industry,  discussion           33 
Mustard,  sesamum,  and  cotton  seed,  France,  imports         419 

National  aid  in  road  improvement,  extent  and  value    456-457 
New  Orleans,  silk  filature,  work         141 

York  City,  drug  adulteration,  comment         255 
Zealand  hemp,  description  of  plant  and  liber,  uses,  imports    396-397 

Nighthawk,  migration ,  distance,  remarks         375 
Nitrates.     {See  Plant  food. ) 
Nitriflcation,  influence  of  lime  and  stable  manure     170-174 
Nitrogen,  balance  in  Department  of  Agriculture  i>reservatives,  study         300 

gathering  and  storing,  by  leguminous  crops,  remarks         182 
Nitrogen-lixing  bacteria,  remarks           29 
North  Carolina,  cotton  consumption,  discussion,  with  historic  notes   468—470 

crude  drugs,  large  shipment  and  diminution  of  supply         337 
Newbern  and  Tarboro,  good  sand-clay  roads    264-265 

Central  States,  agricultural  progress           14 
cotton  consumption,  increase  in  past  twenty  years         477 
development  and  need  of  hardy  ])eaches         272 
soils,  difference  from  soils  of  South,  and  advantages     164, 169 

'* Novaculite,"  road  gravel  in  Illinois,  use  in  Tennessee         459 
Nursery,  Arlington  Experimental  Farm,  remarks           41 
Nutrition  investigations,  Department  of  Agriculture,  remarks         347 

•    digestion  experiments,  remarks         358 
of  man,  investigations           91 

Nutritive  value  of  bread,  remarks         361 
Nuts,  and  forest  and  shade  trees,  diseases         555 

oleaginous  seeds,  France,  imports  and  exports    419—420,  421 
Germany,  imports  and  exports    421-422,  423 
Holland,  imports  and  exports   423-424 

seeds,  oil-producing,  imports  and  exports    417-426 
imports  and  exports,  statistics    686,  695 

Nux  vomica,  variation  in  strength         256 

Oak  and  locust,  carpenter- worm  injuries,  discussion     326-327 
red  and  pines,  curves  showing  rates  of  seasoning         430 

timber  worm,  description,  life  history',  injuries    323-324 
trees,  bark-beetle,  description,  life  history,  injury,  and  control   318-320 
white,  and  creosoted  red  oak  and  loblolly  pine,  comparative  cost  as  ties..       434 

rock,  beech  and  tulip,  injury  by  Columbian  timber-beetle..  327-328 
wood,  pinhole  injuries    323-324 
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Ouks,  choHlimt.  hin-hrp,  ami  i)oplnrH,  dt'Htniction  l»y  luirk-horiu);;  grulw  ....  J20-322 
Oal.H  und  wlicat,  yicMs  in  cron-rotatiKii  I'XjuTiiiM'iitH,  tahic   «....       4*51 

crops,  viy-iblr  Hiipply,  yi<'l«lH,  jjrici'S,  cxportM,  valuta,  aud  frrij^ht  rat^'H..  (iO^-^'^\?, 
rust  and  hiiuit,  luAvn   ,..   .,  ;j;w,  5r>4 

use  on  modt'l  (dairy)  farm   —  .— ..^...^....^         'Ji67 
Observations.  WratluT  nurcaii,  times  an<l  ehanu-.ttr   ^^.....         117 
(>l)servers,  Weather  Ilurean,  j^rades  and  recjiiirementw,  and  <lutieH         115 
Ohio,  ori^dn  of  Cardinal  strawherrv,  nolo         277 

Valley,  jrolden  seal  in  woodlands,  note         ii.'W 
(>il  cake  and  oil-eake  meal,  exports,  destination         4H5 

s;iK's  in  Tnited  Kingdom  and  (ieruiany,  eonjjx'Litors      -J'-'S,  4HS) 
eotton-see<l,  growth  of  maniifaeture         415 
erude,  dij»itin^  cattle  for  Texas  fever  ticks           20 
manufacture  from  corn,  ])eauuts,  etc         411 

})opj)y-seed,  note         345 
roa<ls  (in  Mississijij)!  Valley)  nnj)romisin;L^  conditions         46j 
Feeds,  industry,  article  by  Charles  M.  Dau<j;l)erty^     411-42(J 

Oil-]>roducing  seeds  and  nuts,  countries  imjiortin^  and  ejcporting    417-420 
Oil-yielding  seeds  in  foreign  c'ountricH,  cultivation         412 

Oils,  fatty  and  volatile,  crude  dru<j;s,  imports         .')40 
vegetable,  and  animal  iaU,  dh^cusfcioii    412-413 

Oklahoma  wheat,  remarks    357,  358 
Oldys,  II ENRY,  review  of  progress  in  game  protection,  1 1*03    5GG-569 
Oleaginous  seed,  United  States  as  jjroducer  {see  also  OH )    414— il 7 
Opium,  content  of  morphine,  requirement  by  cuBtoma  service         256 

poppy.     (Nf^Poppv.) 
Orange  and  lemon  crop,  California,  1903,  note        550 
Orchard  fruits,  diseases,  study   _             31 

regi(.)ns  of  United  States,  location         220 
Orchardist,  commercial,  method  for  linal  test  of  new  fruits,  suggestion         268 
Orchards,  distribution  of  lady-bird,  eneuiy  of  San  Jose  scale           74 
Oregon  w  heat,  remarks       357,  358 
Organic  matter  in  southern  soils,  need  of  increase       108-170 
Ornamental  and  greenhouse  plants,  diseases         555 

Ornithologists,  American,  belief  as  to  course  of  birds'  migration         373 
Union,  American,  work  for  game  preservation,  notes   508,  569 

Oktox,  W.  A- ,  review  of  plant  diseases  in  United  States  in  1903    550-555 

Pacific  coast  and  Rocky  Mountain  region,  agricniltural  progress           13 
Packages  for  aj)ples,  size  advisable  for  cold  storage         235 
Palma  istle,  remarks,.         398 
Parasites,  cotton- boll  weevil,  lack,  notes     211,  212 

sheep  scab,  note         496 
Parks,  national,  and  forest  reserves,  remarks         557 
Partridge,  name  in  South  for  bobwhite  {see  o/^o  Bobwhitie)         193 
Passenger  rates,  rail  way         679 
Patent  flours,  Graham,  and  entii-e  wheat  flours,  discussic >n    ;^>l-358 
Peach  industry,  progress  in  1903         556 
Peaches  and  apples  in  Arl  ington  farm  nursery           41 

other  stone  li-uits,  disease's,  1903         550 
Ililey  and  Welch,  jiromising  new  varieties,  discu»<ion     271-274 
marketing  in  London,  note           40 
types  resistant  to  cold,  remarks    272-273 

Peanuts,  France,  imports         419 
Pear,  Bartlett,  marketing  in  Europe           39 
Pears,  apples,  and  quinces,  diseases,  1903         550 

blight,  notes           31 
Peeler  cotton,  origin  and  character      1 24, 1 20 
Pepper,  red,  capsicum,  exjieriments  iji  cultivation         344 
Peruvian  cotton,  description  and  uses         390 
Petroleum,  Beaumont,  use  for  killing  Texas  fever  ticks  and  Hcab  mites   505-^506 

crude,  an<l  asjthaltum  for  roads,  study           58 

Pharmacists  and  physicians,  care  agaujst  adulteration  of  drugs     2ria-25() 

Pharmacopo-'ia,  Lnited  States,  recognition  by  I'nited  Stal4S  statut<8    57 stringent  n»quireiDent*»,  character,  etc         256 
Philippme  Islands,  mai.ila  filier,  cultivatiou  and  law.  forestry    :;6,  3m,  5<K) 
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I'hlaophthoi'^us  Uinlnaris,  cherry-) >ark  iKH-tlf,  reinark.s         320 
Fhonniuin  tenax,  New  Zealaiut  hemp  plant         3*J6 
Phi»sphate8.     {See  IMaiit  fcxtd.) 
PhoHphorie acid,  l>alanee  ill  Department  of  Ajj:rit'uhiiropreHervativeH,experimentK       301 
Ph Visics,  Hoil,  home  study  by  farmer,  purpose         444 
Picking  apples  for  cold  storage,  time         231 

cotton,  remarks    539,  541 
ginning,  and  l)aling  of  long-stai)le  upland  c^>tton     134-135 

Piles,  tar-oil  treatment  f«»r  preservation         439 
Piling,  tind)er,  method,  relation  to  preservative  treatment         429 
Pine,  loblolly,  creosoted,  com{)anitive  cost  for  railroad  ties         434 
Pines,  an<l  red  oak,  curves  showing  rate  of  seasoning         430 
Pipes,  lath,  use  for  irrigation  laterals         244 

metal,  and  canvas  hose,  use  in  irrigation             249 
Pityophthurus  pru hioms,  oak-destroying  bark  beetle         318 
Plant  and  seed  introduction,  new  lines           27 

diseases  in  United  States,  1903,  review  by  W.  A.  Orton   550-555 
food  in  soil  solution,  study  of  retention     166, 167 

Avater  soluble,  effect  of  cultivation  in  making  available         160 
Industry,  Bureau,  work  for  cotton  varieties^  resistiint  to  boll  weevil         105 

organization,  and 'duties    22-45,  510 Planter,  corn,  machine,  advantages         185 
Planting  corn,  depth;  check  rower     185, 187 

sugar  beets,  remarks         405 
trees  for  forest  extension  in  several  States    51-52 

Plants  and  seeds,  distri])ution  remarks    23-25 

Pleuro-pneumoiiia,  eradication  ])y  l^.ureau  of  Animal  Industry         493 
Plover,  golden,  migration,  breeding  ground,  and  Avinter  home,  chart...  376-378,379 
Plow,  use  in  making  laterals  for  irrigation    246 
Plowing,  cotton,  remarks         133 

fall,  and  depth  of  plowing  in  corn  growing    183-184 
desirabi lity  for  sugar  l)eets          404 

furrows  for  irrigation,  remarks         245 
more  freciuent  and  deeper,  need  in  South,  discussion         165 
on  hill  side,  method  to  prevent  soil  washing         179 
ridge-and-furrow  method,  dangers         162 
special ,  preparation  for  corn  planting         184 

Plum,  diseases,  1903         551 
Poison,  corrosive  sublimate,  caution  and  antidote         433 
Poles,  telephone  and  telegraph,  preservative  treatment         439 
Poli/i/dld  senega,  scneca  snakeroot,  notes    338,  339 
Pomological  investigations,  work    38-41 

Society,  American,  rule  for  fruit  competition,  note         556 
Pomology,  American,  growth         225 

Poplar,  yellow,  injury  by  timber  beetle    327-328 
Poplars,  oaks,  chestnut,  and  birches,  destruction  l)y  bark-boring  griil)s   320-322 
Poppy,  opium,  experiments  in  cultivation,  gathering,  etc    344-345 
Pork,  microscopically  inspected           22 
Porosity  and  granulation  of  soil,  value  in  growing  crops     163-164 
Porto  Rico,  experiment  station,  work,  insular  appropriation    90-91 

plant  diseases         555 
Ports,  farm  products,  rivalry         480 
Posts,  treat  for  preservation    432,  433,  439 
Potato  rot,  publications  and  experiments,  remarks           89 
Potatoes,  blight  and  rot,  note         540 

cultivation,  value  in  South             159 
diseases,  1903         552 
sweet,  experimental  growing  on  Potomac  Flats           42 

yields,  prices,  values,  exports    631-636 
Potomac  Flats  Testing  Garden,  remarks           42 

Powell,  G.  Harold,  article  on  "Relation  of  cold  storage  to  commercial  apple 
culture"    225-238 

Powellized  wood,  preservative  treatment  of  timber         437 
Power  for  farm  purposes,  notes           98 
Precipitation,  relation  to  corn,  charts  {see  also  Rainfall )     216-224 

yield  of  corn,  article  by  J.  Warren  Smith     215-224 
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Preservation,  liinl»i'r,  recj-iit  i.ru^rcs^i,  article  l>y  Ilrrnuiim  von  Schmik   .  427—140 
l*reservativi>,  ftxMl,  exiM-rinientH,  ])(t)artinent  of  Afrricnlttirc,  <luta,  tuhh-y...  20r)-.'{01 
l*reservatives  aiitl  e<»Inrin>^  matter,  elfrrt  up<in  health,  investigation   54-55 

food,  seh'rtion  of,  I>i'|iartnii'nt,  experimental  <laHM     2JJ2-293 
in  footl",  iletcrmination  of  effect  on  health  an<l  di^'ct'tion,  artirlo 

hy  II.  W.  Wilry    2K«-.'W2 

Prevost,  L.,  efforts  to  est;il»lish'th»' silk  in<hislry  in  California          l.'J8 
JYiininji/stii^  ioliiuiii,  cariKMitt'r  worm,  <!rFcri|>tion,  injnrit'H,  eontrol    32<5-.'J27 
Prison  an«l  tramp  labor  for  roa<ls,  note         462 

Protein  content  of  llonr,  noteti  (.v.r  nt.sn  (iluten)   362,  35(J,  367,  :i')H,  3.59,  .'^.60,  361 
macaroni  wluat,  dincnssion       331 -.'W4 

Prunes,  Splrndor  and  Snpir,  jiromisint?  new  varieties,  diHcussion    274-270 
Puhlii-  lands,  forestry;  forest  management    557,  558 

oju  n  for  settlement,  icmarks,  with  table,  by  StateH     577-579 
Publications,  A-jriculture,  I>epaitment,  remarks    H3, 102,  576-577 

l>ivisi<»n,  work;  or<:ani/ati<m,  and  duties      101-102,511 
Puddlin;,'  and  saturati<»n,  meanii:^  of  words  in  buiMing  sand-clay  roaiis         259 
Pumping,  value  and  need  of  studies           98 

Quail,  name  in  North  and  AVest  for  Ijobwhite  (we  al^o  Bo])wliite)         193 
Quinces,  i)ears,  and  apples,  diseases,  1903         550 

Racan,  W.  II.,  review  of  ]>rogresrt  of  fruit  growing,  1903     't^)')-~yr,6 
Railroad,  trolley  and  steam,  extension,  increase  of  rural  population         455 
Railroads,  interest  in  forestry,  remarks         5G0 
Railway  rates,  freight  an<I  juissenger    07<>-079 
Rain,  effect  on  soil  mulch         181 

gauge,  weather  station,  remarks         113 
Rainfall,  absorption,  relation  to  soil  washing         179 

and  run-off,  San  J5ernardino  :Mountains,  records,  1899-190U...  285,280,287 
causes  and  disposal,  discussion    280-281 
difference  of  humid  from  arid  regiona  in  effect  on  evaporation         281 

relation  to  forest  (over         I'SO,  282 
increase  of  cotton  boll-weevil         213 
price  of  cf)rn         220 
yield  of  corn,  charts  in  illustration,  data         216 

crops         214 

•weather  record  in  })urglary  case         309 
Rains,  effect  on  soils  of  South         164 

importance  in  corn  growing          ISO 
torrential,  effect.on  model  farm         364 

Rampart  experiment  fetation,  Alaska,  work           88 
Rand<.>lph,  John,  influence  against  cotton  manufacturing         465 
Range  investigations,  remarks           37 
Rape  seed.  United  Kingdom,  imports         418 
Recommendations  of  »Secretary     8^,  105-108 
Red  pepper,  capsicum,  experiments  in  cultivation         344 
Redstarts  migration,  note         380 
Reeling  establishments  for  silk,  in  United  States,  remarks     141,  142 
Reels,  silk,  Serrell;  Berthaud,  im])ortation  from  P>ance,  and  use      141,  142,  145 
Research,  agricultural,  educational  requirements       9-11 
Resins,  gums,  and  balsams,  crude  drugs,  imports         340 
Rhmnnns  pnrshifnio,  cascara  sagrada,  experimements,  note         339 
Rice  blast,  note         554 

culture,  injurv  by  cutting  forests           96 
Louisiana  ami  Texas,  check  system  in  irrigation     248-249 
use  of  special  varieties           27 
wholesale  i)rices         655 

RirHARDsoN,  R.W.,  article  on  "Progressof  road  buildini;iu  theMid<lle\Vest".  453—462 
Riley,  Prof.  C.  V.,  interest  in,  and  efforts  for,  t-ilk  culture      13t»-140,  141 
River  an«l  flood  service.  Weather  Bureau,  remarks;  work           16 

freight  rates,  table         676 
valleys  and  creek  lM>ttoms,  desirability  for  corn  gmwimr         178 

Road  building  in  Middle  West,  progress,  article  by  R.  W.  Richanl.«on   4.'>:)-462 
State  and  National  aid,  tliscussion    45<>-457 

construction,  suggestions,  and  educational  work    461-462 

3      A 1903   40 
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Roail  improvement,  futility  of  effort  through  local  Ijoardn;  legislation         457 
Inquiries,  tiekl  work  cooperative,  remarks    99-100 

Public,  Otiice,  work;  organization  and  duties    9^-101,512 
laws  and  conditions  in  several  States    458-400 
legislation,  recent,  review  by  jM.  O.  Kldridj;e    5(59-572 
material,  laboratory,  work,  discussion   5H,  400-401 
sand-clay,  inferior  mixing  of  sand  and  clay  as  cause  of  failure         2H1 

Roads  and  rural  population ,  discussion         455 

cost  of  construction,  ̂ linnesota  engineer's  statement         401 
public,  antiquated  metbods    457—458 
sand  and  sand-clay,  effect  of  excess  of  water         200 
sand-clay,  building  in  Southern  States,  article  by  W.  L.  Spoon   25^)-2W> 

failures  in  building,  causes    259-203 
use  of  available  material,  method         203 

Eobiu,  migration,  distance,  remarks;  relation  to  teinperature    374,382 
Kobins,  migration,  Iowa  and  Minnesota  regions  to  Canaila  and  Alaska   384,  385 
Kock,  kinds  for  road  material,  notes         400 

new  tests  for  hardness  and  toughness,  note           58 
Tvocky  Mountain  and  Pacific  coast  region,  agricultural  progress           13 
Rolling  or  hilly  land,  soil  washing,  prevention         178 
Root  hairs  of  plants,  relation  to  absorption  of  plant  food,  notes     107, 168 

zone  of  soil,  movement  of  air  and  water         1 04 
Root-rot  of  cotton,  need  of  study         100 
Roots,  crude  drugs,  imports         339 

medicinal,  time  of  gathering,  remarks         253 
Rot,  taro  and  potato,  investigation  at  Hawaii  experiment  station           89 
Rothamsted,  result  of  investigation  of  evaporation  from  soil         281 
Roughage  on  dairv  farm,  cutting         360 
Run-off,  effect  of  forests,  discussion    285-287,  287-288 

evaporation,  transporation,  etc. ,  definition  of  terms    280-281 
surface  and  seepage,  influence  of  forest  in  regulation    283-285 

Riiping  process,  timber  preservation,  remarks         436 
Rural  free-mail  delivery  and  good  roads,  relation         100 

population  and  the  roads,  discussion         455 
Rust,  cotton,  note         540 

wheat,  oats,  and  alfalfa,  notes         554 
winter  wheat,  notes    532,  533-536 

Rusts  and  smuts,  resistance  of  macaroni  wiieats         330 

Rye,  crops,  visible  supply,  yields,  prices,  exports,  values,  and  freight  rates.  620-()28 
use  as  crQp  on  model  (dairy )  farm         307 

in  bread  making,  remarks   »         348 

Sage,  cultivation,  prices,  etc         346 
Sagebrush,  removal  in  preparation  for  irrigation         239 

Salmon,  D.  K.,  article  on  "  Relations  of  Federal  (Tovernment  to  control  of  con- 
tagious diseases  of  animals "    491-506 

Salt,  use  with  dairy  cows,  note           366 
Salts,  effect  of  cultivation  on  availability  for  crops  {see  aho  Plant  food)         161 

plant  food,  retention  in  soil  solution,  study     166, 167 
water-soluble,  in  soils,  study  in  Bureau  of  Soils         109 

phosphates  and  sulphates,  influence  of  lime  and  manure.  170-174 
Sainuella  carnerosana,  use  of  fiber         398 
San  Bernardino  Mountains,  soil  moisture,  evaporation,  and  precipitation.  279,  280,  282 

study  of  stream  How,  with  tables    285,  280,  287 
Jose  scale,  Asiatic  ladybird  enemy,  fighting,  suggestion    73,  556 

Sand  and  soil  binders,  remarks           38 
dunes,  study  of  methods  of  tree  planting           52 
inferior,  cause  of  failure  of  sand-clay  road         262 

Sand-clay  road,  frost  as  destructive  agent         261 
roads,  good,  examples  with  comment    203-265 

in  Southern  States,  building,  article  by  W.  L.  Spoon   259-200 
Sandy  loam,  sugar-beet  soil,  note         401 

soil,  advantage  of  free  motion  of  air,  moisture  and  soil  i)articles         166 
effect  of  addition  of  lime,  note         171 

Sanitary  officers,  State,  in  charge  of  live-stock  matters         523 
Saturation  and  ])uddling  in  building  sand-clay  roads,  meaning  oi  words         2r)9 
Scab,  sheep,  and  cattle,  discussion    496-505 
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Soul),  t*hot'i«,  <lip])injr,  ohjoctionH  ur^^iMl   ri(j{)-fy02 
infi'ctlon  of  hhiihI  i-1h'i'i>  in  truiiHit;  iiiBpt'ction    002-503 
iiit':istin\M  for  control           IW 

PcftM,  fipplo,  losHt'H  of  ttppliH  in  col«l  Htonijjc;  natnru  an«l  prevention   2:i2,  2.'i3 
Sc;ilo  insects,  work  for  contnd    7.'l-74 
School,  coinitry,  teaching' of  n.uricultnre,  note;  j;cology,  lack  of  teachers   407,  •!  11 
School-ijardcn  movement,  aitl  of  l>cpartnj«nt           8<i 

Sclu>t»ls,  forestry,  list  willi  oH'icers;  remarks     524,500 hiiih  and  common,  and  a;;ricultural  collej^cH,  tea<:hing  geology         441 
of  agricnlture,  secondary  and  elementary,  progre.sH           HO 

ScHRENK,   Hkhmann   von,   articlo  on    "Recent  progreea   in   preservation   of 
timlxM-"    427-440 

SiinvAHZ,  E.  A.,  study  of  cotton  holl-wcevil  in  Cuba,  remarkH         211 
Scientist,  relation  to  farmer     44G-447 
Srohitiix  4->^pi>iosi(!<,  description,  injury,  etc     :il4-;U7 
Scraper,  huck,  for  smoothing:  land  for  irri<;ation         241 

Sou  island  cotton,  disadvantages  in  production,  use  for  mail  bags      1 2.'>,  124 
region  and  amount  of  supply,  note         121 

varieties,  description,  yield,  price,  uses         .'589 
Season,  corn  planting,  advantage  of  earl v  planting,  with  dates         184 
Seasoning  of  wood,  note;  red  oak  an<l  pines,  remarks    5:3,  420,  4^^ 

Secretiiry  of  Agriculture,  aid  to  farmers'  institute  w  ork         150 duties         500 
duty  of  determination  of  food  adulteration         289 
recommendations    88, 105-108 
report,  1903    9-108 

Seed  and  plant  introduction,  new  lines  {see  also  Clover,  Flax,  Timothy)           27 
ball,  sugar  beet,  single  germ,  attempt  to  develo})         400 
clover,  foreign  compared  with  domestic           DO 
contract  system,  remarks           23 
cotton,  distribution  of  boll-weevil,  note         212 

selection  of  long-staple  Upland,  discussion     131-132 
valuable  for  use  against  boll-weevil         107 

macaroni  wheat,  amount  to  sow  per  acre         330 

opium  popp3',  oil,  note         345 
sugar  beet,  quantity  to  plant;  preparation  to  s(jw         405 
type  localities  and  change           36 

Seeds  and  fruits,  crude  drugs,  imports         340 

plants,  distribution,  remarks;  foreign,  distribution   1*3-25,25-28 
distribution  for  school  gardens           80 
food  of  bobwhita,  discussion  of  percentage     105,  202-203 
oil,  industry,  article  l)y  Charles  M.  Daugherty   411—120 
oil-producing,  and  nuty,  countries  of  import  and  export    417-426 

British  India  and  Russia  as  producers         417 
United  States  as  producer    41-i— 417 

Seepage,  evaporation,  transpiration,  etc.,  explanation  of  terms    280-281 
losses  in  irrigation,  remarks    94-95 

Semiarid  and  humid  regions,  comparison  of  crop  rotation         449 
Semolina,  manufacture  in  United  States,  notes    334,  335 
Sesamum,  mustard,  and  cotton  seed,  France,  imports         419 
Shade  and  forest  trees,  and  nuts,  diseases         555 

effect  on  crops,  experiments,  tests           43 
tree  insects,  work           77 

Sheep,  breeders,  associations,  list         522 
dipping,  for  control  of  scab,  order  and  work;  etliciency   400-504,  490,  500 
inij)orts  and  exports    080,  091 
insixiction  and  imports,  notes    21,  22 

at  shipment  for  control  of  scab         502 
losses  from  poisonous  plants           34 
numbers,  vahu^,  imports,  export.^,  i>rices   007-608 
scab,  aggravation  by  winter  and  scant  fee<l;  bulletin,  note         497,  49*.> 

disctission :  dipping,  discussion    49O-504,  500-504 
inea'Jures  for  control;  insj>ection           19 

sound,  infection  with  scab  disea.«i'  while  in  transit   502-503 
SnEPARD,  Jamks  II.,  article  on  "Macaroni  wheat"    329-336 
Shipment,  cattle  with  Trxus  fcvtT,  new  regulation         50^ 

sheep,  regulations  and  inspection  lor  control  of  scab   408-499, 502 
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Signals,  pennants,  and  flags,  Weather  Bureau,  explanation     1  iy-120 

Silage  and  silos,  use  on  model  I'arni         366 
Silk  cocoons,  j)roduction  and  nhipinents      K58,  139, 140 

culture  anil  the  I'nited  States  Department  of  Agriculture,  article  ))y  L.  O. 
Howard   -     137-148 

})y  the  Department  of  Agriculture     140-143 
ill  America,  early  history,  resume     137-131) 
purpose  of  investigations,  1902-19U3     144-145 
work  in  Division  of  Entomology           77 

factory  in  Utah,  estahlishment         144 

industry  j^rospects  [in  1 '  nited  States] ;  statistics     147-148 
investigations,  resum})tion  by  Department  of  Agriculture,  discussion...  144-146 

Sirup,  table,  from  ordinary  sugar-jiroducing  ])lants,  invontigation     ^     55 
Sisal,  regions  of  jiroduction,  i>ropagation,  cleaning,  prices,  description     395-396 
Sitka  experiment  station,  Alaska,  work    87,  88 
Skim  milk,  use  in  bread  making         361 

Smith,  J.  Warren,  article  on  "Relation  of  precipitation  to  yield  of  corn"..  215-224 
Smuts  and  rusts,  resistance  of  macaroni  wlieats,  note         330 

wheat,  corn,  and  oats,  notes         554 
Snakeroot,  seneca,  shortage  of  supply,  note         338 
Snow  cover  of  wheat  in  1903         526 

destruction  of  bobwhite         202 
surfaces,  eva]>oration,  ra})idity  an<l  effect  of  wind         282 

Snyder,    Hakry,    and    Charles    D.    AVoods,    article   on    "Wheat   Hour  and 
bread"    347-362 

Soil  and  sand  binders,  study   -           38 

conditions  and  geology,  study,  discussion    441-444 
for  growing  sisal,  remarks       „'^'*^ 
laboratories,  work   -  -    67-68 

management,  some  results  of  investigations,  article  by  F.  11.  King     159-174 
mechanical  characteristics,  study         445 
model  farm,  improvement         363 

moisture,  importance  of  retaining,  in  corn  growing,  discussion     180-181 
physics,  home  study  by  farmer;  necessity  for  teacher    444,  445 

.      practical  a})prication  to  crop  rotation         449 
preparation  for  sugar  beets,  discussion    404,  405 

problems  for  practical  farmers,  article  by  E.  C.  Chilcott    441-452 
relation  of  chemical  and  of  i)hysical  condition  to  crop  yield   67-68 

to  strength  of  cotton  liber         131 
structure,  openness,  value  in  movement  of  air  and  water  in  root  zone         164 
sugar  beets,  points  in  selection   -   -  -       401 
survey,  areas  surveyed  and  mapped;  cost  and  value  of  work   60,  61,  62 

washing  of  surface,  porosity  and  granulation  as  check    163-164 

j)revention  by  terraces;  discussion     176, 178-180 
Soiling  crops  for  cows  on  model  farm   -  366,  367 

Soils,  areas  surveyed  and  mapped  by  Bureau  of  Soils,  by  States    561-562 
Bureau,  report  of  field  operations,  remarks           62 

study  of  water  soluble  salts       -  -  -       169 
work ;  organization  and  duties    58-68,  511 

drifting  bj'  winds  in  arid  regions,  note   ^     239 
granular  structure,  importance     166-168 
mechanical  characteristics,  study  by  farmer         445 

several  types,  varying  influence  of  lime  and  manure  on  nitrification   ^     172 

South  Atlantic  and  Gulf  coasts,  porosity  and  granulation     163-164 
Southern,  loss  of  water  by  evaporation   ^     159 

need  of  increase  of  organic  matter;  nitrification    168-170 
Souring.     {See  Fermentation.) 
South  America,  route  of  birds  from  New  England         375 

Atlantic  States,  corn  cultivation,  points  of  excellence         176 
Carolina,  Columbia  sand-clay  road,  Winnsboro  road         263,  265 

consumption  of  cotton,  with  historic  notes    46()-4t>8 
cotton  manufacture,  historic  review    463-467 

spinning  in  1820,  statistics         466 
cultivation  of  soil     159, 162, 168 

Dakota  experiment  station,  Avork  in  crop  rotation   450-452 
macaroni  wheat  protein  content         332 



INDKX.  7t]5 
riiifc. 

Soiitli,  cxiH  ritnontM  for  now  t<»l)jn.Tu  induHtry           (Mi 
lUM'd  <»l  itjtr<)<lii(ti«)ii  (if  (TdpH  otiier  than  cot  tun          107 
soils,  <liffrrcn('(»  from  noils  of  North,  ami  «liHa<lvaMta^f('H          MJ4 
tlu',  a^'iiciillnral  pnijjrcsM           13 
vjirit'tiis  of  apples  ami  tlicir  oi  jixiij,  remarks         1'7() 

SoiiIImth  1  lope  cotton,  orivrin  and  (  liaracter          \'2SI 
Hoils,  lo.-s  of  water  by  evMp(»?:ili<in             151) 

need  of  inerense  of  orj^anic  mailer;  nitrilieation      I»»s-170 

States,  building*  sand-elay  roads,  article  by  W.  L.  Spoon    '2't'J-2iW 
cotton  consnmntion,  incTeaho  in  ])asi  twenty  years         477 
j)ro<lnction  and  conHunj}>tion  of  (;otton,  l.S.^ij-lWOii,  table         478 

Pjiawn,  mnshidoni,  simjtK!  metluxl  of  propa^ition           .'i3 
Spices,  crnde  drn^s,  intport.s         341 
Sim  I, I. MAX,  W.  .1.,  arti(l«>  on  ''The  nio<lel  farm"     3<»:i-370 
Splenetic,  or  Texas,  fever,  in  cattle,  discussion  {ner  aho  Texas)     5t»5-r)(Xl 

Si'OoN,  "NV.  L.,  article  on  "linildinir  sand-clay  roads  in  Southern  States'   2"){)-200 Sportsmen,  iiderest  in  and  ])rotection  of  bobwhito     200,  201 
Sprinu:  ̂ ca.>^on,  relation  to  niiji^ration  of  birds,  nc^tes    3S2,  384 
Si)rin}xs,  ̂ vet-weather,  necessity  for  drainaire  in  road  bnildin^'         2f>0 

St.  Louis  I^onisiana  l*urcbasc  J^'xposilion,  otficers         .'(20 
Stable^  manure,  yields  fr.)m  use,  note  (.svr  o/>o  Manure)         3f)8 
Starch  content  of  flour,  imiK)rtance  in  bread  making         350 

State  aid  in  road  improvement,  value  and  relations      }.')<)-457 ollicials  in  charge  of  ngriculturo,  list         520 
governments,  cooperation  against  cattle  scab         505 
supervision  of  roa<l  improvement,  necessity         457 

Statistics,  Bureau,  cooperation  with  otlicr  bureaus,  etc           (JO 
work;  organization  and  duties    68-73,  512 

crops,  farm  animals,  freiglit  rates,  imports  and  exports    584-700 
foreign  agricultural,  imi)roved  reports           69 
of  priiici])al  cro|)S,  tal)leH     5S4-()5{) 

Steam,  use  with  vacuum  for  ju-eservation  of  wood         436 
Stock  breeders'  associations,  lists    521-523 

feeding,  use  of  macaroni  wheat         335 
Stockmen,  need  for  cooperation  with  Government  against  animal  diseases         494 
Stone  fruits,  other,  and  peaches,  diseases,  1903         550 
Stones,  removal,  from  land  for  irrigation,  cost,  note         240 
Storage,  and  marketing  of  fruit,  study  and  experiuient  {see  also  Cold  j           39 

apple,  magnitude  of  business;  cru'do  drugs    22S,  254 
cold,  relation  to  commercial  apj)le  culture    225-238 
of  apples,  importance  of  storing  promptly  after  j)icking         233 

Stored  products,  injurious  insects,  work           77 
Storm  and  hurricane  warnings.  Weather  Bureau,  exfilanation         119 

warning,  display  of  flags  and  lights,  beginning,  growth      10'.',  110 
Storms,  local,  failure  of  weather  records  as  evidence,  court         308 
Stramonium,  cultivation  and  gathering         345 
Strawberry,  Cardinal,  value,  origin,  description,  advantages     277-278 
Stream  flow,  relation  of  forests,  article  ])y  James  W.  Toumey     270-288 
Students,  a<lmission  to  l)e]iartment           10 
Subsoil,  advantage  of  turning  up  by  deep  ])lowing         184 

relation  to  sugar-beet  growing,  note         402 
Subsoil ing  for  sugar  beets,  notes   .-    4O4-405 
Sugar  beet**,  diseases           31 

flax,  and  tobacco,  diseases,  1903         554 
location  of  land;  effect  on  soil;  thinning     402,404.406 
relation  to  general  farming  article  by  C.  ( ).  Townsend     39<>— 110 

cane  and  beet,  crops,  imports,  values   652-(>54 
laboratory,  Bureau  of  Chemistry,  work           57 
plants,  ordinary,  study  of  sirup           55 
treatment  for  preservation  of  wood         437 

Sugar-lx*et  growers,  dipcuK«ion    400-401 
growing,  profit  and  loss,  remarks    40S-409 
industry,  future,  discussion          410 
territorv,  geographic  extent  and  form,  remarks         402 

Sulphates.      (.SVv  iMant  food. ) 
Sumac,  value  as  f<»od  for  bubwhite.  note          202 
Sumatra  leaf  tobacco,  experinjent.-     •17.  90 



72(>         YEARBOOK    OF    TPIE    DEPARTMENT    OF    AGRICULTURE. 

Suutlower  cotton,  orlj^in  and  cluuiu-ter    1 29 
oil,  production  in  Kuu^ia,  note    412 

SunHhiule,  use  on  corn  cultivator    192 
Sunshine  recorder,  weather  ntiitions,  note    118 
8u[)[)ly  Division,  Department  of  A^'riculture,  duties    509 

SuprtMue  Court,  United  States,  decision  on  \\'eath«'r  Ikireau  record  as  evidence.  305 
Swallows,  bank,  mouse-colored,  and  clilf,  migration    .'JH() 
Swilt,  chinmey,  migration    380 

Tampico  fiber,  remarks         397 
Tar  oil,  conditions  for  use  in  preservation  of  tiud)cr    432,  435 

timber  i)reservation,  use  of  vat,  notes    433,  430, 437,  439,  440 
Tariffs  of  foreij>;n  countries,  compilation  of  information           71 
Taro  rot,  Hawaii,  investigation  at  experiment  station           89 

Taylok,  William  A.,  article  on  "  Promising  new  fruits"    207-278 
Tea  culture  investigations,  Bureau  of  Plant  Industry,  work           43 
Teachers,  agricultural,  lack;  requisites    441,  445—446 
Tekle,  Iv.  P. ,  article  on  ' '  Preparing  land  for  irrigation "    239-250 
Telegraph,  electro-magnetic,  relation  to  meteorology         109 

poles,  ])reservative  treatment         439 

Telephone  in  A\'eather  Bureau  Station,  use         117 
Telethermograph,  weather  station,  remarks         113 
Temperature  for  keejiing  a])ples,  remarks         230 

high,  of  il(jur  at  ndxing,  effect  on  bread         351 
relation  to  migration  of  birds    382-383 

Tennessee,  cotton  consumption,  discussion,  with  historic  notes   473-474 
Terry  apple,  value,  origin,  description,  advantages,  synonyms    270-271 
Texas,  cotton  consumption,  notes,  statistics    475,  476 

production,  damage  by  boll-weevil   205, 206,  207-208 
fever,  cattle,  discussion;  shipment,  new  regulation    505-506 

exception  to  law  for  shii)ment  of  live  stock         :494 
inspection,  supervision  and  dipping     19-20 

origin  of  lleadlight  graj)0,  note         276 
regions  of  work  against  cotton-boll  weevil    209,  210 
Victoria  County,  increase  of  cotton  production  under  weevil  ravages  ..       209 

Thermometer  and  barometer,  relation  to  meteorology;  weather  stations   109, 113 
Thinning  sugar  beets,  dilliculty,  remarks         406 
Ticks,  cause  of  splenetic  or  Texas  fever,  work,  control,  note    505,  506 

Texas  fever,  dipping  cattle  in  mineral  oil  for  destruction           20 
Ties,  railroad,  preservative  treatment     434,  437,  438,  439 
Tillage,  inlluence  on  water-soluble  content  of  soil  (.see  also  Cultivation)         174 
Timber  preservation  and  seasoning;  structural,  preservation    32,  439 

cost  of  various  treatments   ./.   434-440 
recent  progress,  article  by  Hermann  von  Schrenk   42V440 
vat  for  use  of  corrosive  sublimate     /  432 

preserving  plants,  discussion    427,  433 
treatment  for  preservation,  discussion    ^84^-433 
worms,  oak  and  chestnut,  description,  life  liistory,  injuries     323-^336 

Timbers,  inferior,  preservation;  available  supply,  with  map    53,  428 
Timothy,  beneficial  effect  of  roots  in  soil,  note         168 

seed,  wholesale  prices   ^8-659 
Tobacco  and  sulphur  sheep  dip  for  scab  disease,  approval   ^...       500 

crop,  yields,  values,  prices         648 
experiments  in  Hawaii    90,  699 
exports,  remarks    482.  485 
flax  and  sugar  beets,  diseases,  1903       /  554 
imports  and  exports,  statistics    689,  699 
investigations.  Soils  Bureau,  discussion    65-67 
planting,  etc. ,  1903   529,  530,  533,  534, 535,  536,  537,  538,  541 
sales  in  United  Kingdom  and  Germany,  competitors   488,  490 

Toll-road  system,  relation  to  early  road  improvement,  remarks         453 
Tomatoes,  diseases,  1903         553 

Tools.     (**><.'(' Im])lement.) 
Top  working,  method  of  testing  new  varieties  of  fruits,  value    267,  268 

TouMEY,  James  AV.,  aiticle  on  "The  relation  of  forests  tostream  flow"   279-288 
TowNSEND,  C.  O.,  article  on  "Relation  of  sugar  beets  to  general  farming"..  399-410 
Tramp  and  prison  labor  for  roads,  note           462 



INDKX.  I'li 

Tnii)tij>nrtati(>n  r:it<f>,  Htalis)ti<-H    070-079 
Trt'f  i>lan(inj,' for  HfViTnl  StatfH,  idaiiH  (hiy  ttho  A r) tor  ihiy  )    51-53 
TrooH,  (loud,  hnM'dinj;  i»1m»c  of  nalv-liinlKT  worm  {me  aUo  ForeHt)         324 

fort'.st  and  hIuhK'.  and  imtn,  dinra^^'H         55.") 
insicl  iijjurii'rt  cauHiiin  d<'atli,  iliMcus^ion    314-!i23 
law  i<»r  jdantiii;.' oil  lii;,'li\vayH,  Connecticut,  not(<         .109 
ornamental,  in  nnr^icry  at  Arlin^'ton  farm           41 
tinilur,  ̂ ;onu'  susccntiitU'  of  j)rcscrvati\t^  treatment  (x/r  aUo  Timlnirj          l*J7 

Trolley  a?vl  ̂ ^team  railroad  lines,  exlen.sion,  j^rowth  of  rnral  poiMilution          155 
Tro|)ical  fruit.s  and  j)lant>',  work  at  i'orto  Uico  experiment  Hlution           'JO 
Truck  cro]»H,  diHeiu^oH;  disciiHOH,  11)03   31,553 

invostijrations  of  injuriouH  insects           77 
Trnekers,  ndvantaizo  of  sand-clay  road,  Ne\vl)ern,  X.  0         204 

Tkik,    Kodnky    II.,    article  on    "Cultivation   of  <lrujj;   i»lants  in   the   I'nited 
States"    :;:;7-:;40 

Tuberculosis,  in\ cstigMtions  and  experinuMjls           21 

Tulip  (poplar),  oaks,  hecrh,  injury  by  Cohnnhian  timlx-r  beetle     ;;i'7-.'>28 
Turnstone,  mi^'ration,  length,  note   ?.       376 
Turpentine  gathering,  new  method,  inaujjruration  and  savin*;           47 
Twine,  libera  for  nianufaelure,  note    :'/J2,  393,  394,  395,  .">0(),  397 

United  Kingdom,  exports  of  T'nitod  States  farm  suri)lus    4H4,  485 
nuu'ket  for  farm  ])roduct,s,  competitors      485-488 
trade  in  oil  j^roducin^  seeds  and  nuts    417-418 

Upland  cotton,  American  varieties,  production,  prices,  qualities,  uses   388-389 

new  long  staple;  growing,  article  by  11.  J.  Webljer   .'io,  121t130 
Utiih,  alkali  lands,  reclamation,  demonstrations           63 

leveling  land  for  irrigation  by  raising  crop         243 
silk  growing,  work  of  ladies  association         143 

Vacuum  steam  process,  treatment  of  wood  for  pre8ervati(  m         436 
Vagrancy  laws,  relation  to  road  building,  note         462 
Vat  for  treatment  of  timber  for  preservation    432,  433 
Vine  disease,  California           33 
Vireo,  red-eyed,  migration  Central  America  to  liritish  Colundiia         !>86 
Virginia,  cotton  consumption,  discussion  with  historic  notes     474-475 
Voluntiiry  observers'  reports,  Weather  Bureau,  use  in  courts         310 

"\Varl)lers,  blue,  summer  palm,  and  black-poll,  migration,  peculiarities   380,  381 migration,  speed,  etc    373,  374,  383 
summer,  migration,  relation  to  temperature         382 

Warehouse  business,  cold-storage,  development    227,  228 
local,  advantages  in  storage  of  apples         234 

'V^'arehouseman,  relation  to  fruit  storer         229 
Warnings,  special,  and  forecasts,  "Weather  Bureau,  distril)ution           16 

storm,    cold-wave,    frost,    flood,    Weather   Bureau,   notes   and   re- 
marks  109, 110, 1 1 7, 118, 1 19, 120 

Washing,  soil,  porosity  and  granulation  as  check,  discussion     lf>3-164,  165 
prevention,  discussion     170,  178-180 

Water,  agricultural,  and  insecticide,  laboratory           57 
contamination  by  algjo,  remarks           29 
effect  on  sand-clay  road  and  on  sand  road,  note         200 
movement  in  soil,  effect  of  cultivation      159-162 
used  in  growing  one  crop  of  corn,  estimate         180 

Watki^s,  J.  J..,  article  on  "Consumption  of  cotton  in  the  cotton  States"   40l>— i78 
Weatltev  and  vroj)  c«jnditions,  review,  season  of  1903    52(>-540 

Bureau,  data,  special,  interest  ami  study     118-119 
recf»rds,  us(;  in  court,  article  bv  Henry  J.  C(»x    303-312 
stations  and  their  duties,  article  by  James  Kenealy      109-120 

discussion     1 12-1 14 
general  management,  discussion     114-118 
reiK)rt,  sample  message  and  translation         110 

work,  organization  and  duties;  publications   14-17, 5(X)-51 0,577 
ciiarts  on  three  i»lanes,  introduction,  remarks           15 
forecasts,  daily,  discussion      1  !(►-!  11 
maj>,  daily,  descrii>tion;  distributirui          117 
observers,  voluntary,  jay  and  iustrumeutal  e<iuipnien»           Ill 
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Weatlur  recordn,  adinisHihillty  a.s  ovulenoo    303-.S05,  3O>-309,  ;{0*J-:n  1 
variation  in  cuhc  ui  local  HtorniH,  note         308 

unfavorablo  t<:)  cotton  boll  weevil,  note         213 

wot,  intlnence  for  road  improvement         -l''^4 
Wember,  Hekbeut  J.,  article  on   "The  throwing  of   long-staple  Upland  c<jt- 

'tonH"   -   .--.     121-136 
Weed  and  insect  destroyer,  valne  of  bobwhite,  discussion      194-199 
AVeeding  sugar  beets,  expenst^,  remarks         -IIX) 
AVeeds  and  weeders  in  corn  culture,  remarks          1^9 

in  corn  in  river  bottom  lands,  8i>ecial  cultivatoi-s         192 
Weevils,  beetles,  worms,  etc.,  in  food  of  bobwliite  {see  alxo  Cotton  boll)   _     196 

Welch  peach,  value,  origin,  descrij)tion,  advantages    272-274 
West,  Middle,  progress  in  road  building,  article  by  Iv.  W.  Richardson   453-462 
Western  States,  corn  cultivation,  points  of  excellence          177 

extension  of  range  of  bol)white         201 
Wlieat  and  corn,  freight  rates,  Chicago  to  New  York         678 

oats,  yieUls  in  crop  rotation  exi)erinients,  tabU'         451 
breeding,  ̂ Minnesota  station  investigations           84 

crops,  visible  supply,  yields,  i)rices,  exports,  values,  and  freight  rates.  592-604 
export,  remarks  {see  a/.so  (irain)         481 

Hour  and  bread,  article  by  Harry  Snyder  and  Charles  D.  AVoods   347-362 
in  food  of  bobwhite,  remarks     197, 198 

macaroni,  article  by  James  H.  Shepard    329-336 
chemical  and  milling  factors,  and  varieties;  uses..  332-334,335-336 
distribution           25 

United  States,  protein  content,  discussion    331-334 
rust,  notes    5^2,  533 

seeding,  harvest,  etc, ,  1903,  notes    526-540 
AVhistle  signals,  Weather  Bureau,  explanation         120 

Whitewood,  injury  by  Columbian  timber  beetle    327-328 
AViLEY,  11.  W.,  article  on  "Determination  of  effect  of  preservatives  in  food  on 

health  and  digestion    289-302 
AViLsoN,  JA>rEs,  Secretarv  of  Agriculture,  report,  1903    9-108 
AVilt,  bacterial,  tomato,  1903         553 

diseases,  various  crops,  notes    552,  553,  554,  555 
AVind,  check  by  forest,  and  effect  on  soil  transportation         284 

records,  use  in  court,  notes    306,  307,  308 
AVinds,  high,  drifting  of  soils  in  arid  region         239 
AVines,  imports  and  exports,  statistics    690,  697 

AA''inter  cold,  extreme,  effect  on  ])eaches,  remarks         272 
relation  to  danger  from  sheep  scab         497 
weather,  destruction  of  eggs  of  Texas  fever  tick         506 

AVood  Island,  Alaska,  cooperative  experiments           88 

living  trees,  insect  injuries,  discussion  {see  also  Timber)    323-328 

preservation,  use  of  corrosive  sublimate    432-433 
seasoning  and  preservation,  note           -^3 
timber,  lumber,  etc. ,  imports  and  exports,  statistics    685,  694 

AVooDs,  ChaklesD.,  and  Harry  Sxyder,  articleon  "Wheat flourand bread"  .  347-362 
inferior,  preparation  for  treatment  {see  also  Forest)         429 

AVool,  effect  of  lime-and-sulphur  dip  for  sheep  scab,  remarks    500-501 

production,  values,  imports,  exports,  prices    669-672 
AVorms  hannful  to  corn,  combating  by  fall  plowing         183 

weevils,  beetles,  etc. ,  in  food  of  bobwhite         196 

Yearbook,  index  cards         103 
Yeast,  use  in  breadmaking         349 
Yellowthroats,  Maryland,  migration,  note     380,  381 
Yield  of  corn,  average  per  acre,  for  United  States,  prospect  of  doubling         175 

relation  of  precipitation,  article  by  J.  Warren  Smith. . . .   215-224 
charts,  description,  and  discussion..  216-224 

Y^ields  of  wheat,  etc. ,  in  crop  rotation,  etc.  {see  also  Corn,  AVheat)         451 
Yucca  trecnleana,  use  of  fiber         398 

Zinc  chlorid  treatment,  wood  preservation         438 
creosote  processes,  wood  preservation         437 
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